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Abstract
Unraveling the Double-Bind:
An Investigation of Black and Latina Women in STEM
by
Katlyn Lee Milless
Advisors: Catherine D. Good, Daryl A. Wout
Civil rights activist Robert P. Moses was a driving force in defining equitable
dissemination of quality science, technology, engineering, and math (STEM) education as an act
of social justice. My work borrows this frame to highlight access to STEM education as a civil
rights issue and to emphasize the importance of taking a social justice approach to interventions
for those who experience intersecting systems of oppression (i.e., Black and Latina women), and
for whom previous intervention efforts have not adequately addressed. Ameliorating racial and
gender disparities through fostering psychological safety (e.g., belonging) in STEM fields has
been a substantive focus for intervention research. However, these interventions have
overwhelmingly focused on 1) a single-axis perspective of fostering psychological safety (i.e.,
only focusing on either students’ race or gender) and 2) shifting students’ attitudes and behavior
individually. Through 2 experimental online studies, I provide evidence for the importance of
leveraging instructors as a point of intervention to increase psychological safety for Black and
Latina women in STEM. The first study demonstrates that differing levels of (un)shared social
identities directly work to influence psychological safety for Black and Latina women in STEM
contexts which, in turn, shape their educational decision making. Additionally, this study found
strong evidence of ethnic prominence: Black and Latina women reported maximal psychological
safety from and higher intentions to enroll in racial ingroup professors’ classes. Study 2
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investigates the utility of teaching philosophies as a subtle intervention to increase psychological
safety of outgroup STEM instructors for Black and Latina women. This study found that
belonging-based teaching philosophies (i.e., belonging and belonging + social justice) resulted in
higher perceptions of advocacy, safety, and intention to enroll regardless of participant race. The
effect of the social justice teaching philosophy on these perceptions varied as a function of
participant race. Overall, these studies emphasize the importance of taking an intersectional
approach to social psychological research, especially for intervention work. Additionally, this
work offers theoretical and applied implications for educational interventions aimed at achieving
parity in STEM domains with a particular focus on the efficacy of imbuing STEM contexts with
social justice narratives.
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Chapter 1: Introduction
“The most urgent social issue affecting […] people of color is economic access. In today’s
world, economic access and full citizenship depend crucially on math and science literacy.”
- Robert P. Moses, Civil Rights Activist and Founder of The Algebra Project

Almost 50 years ago, Robert Moses advocated that access to quality Science,
Technology, Engineering, and Math (STEM) education not only is a fundamental right, but that
inequitable access to STEM education is a violation of one’s civil rights. Thus, alleviating this
disparity should be considered an act of social justice. Despite Moses’s work toward equitable
access to quality STEM education and to situate STEM learning within the social justice
movement, STEM instructors rarely make the relationship between STEM and broader social
inequalities explicit.
STEM acts as both a steppingstone for, and gatekeeper to, academic success (Hagedorn
& Dubray, 2010). For example, math literacy is a predictor of degree attainment (Adelman,
1999) and numeracy at early stages of education predicts learning and academic achievement
later in life (Duncan et al., 2007). However, many academic fields – including STEM – also
embody a “culture of brilliance” (Leslie et al., 2015) and are highly meritocratic, resulting in
disproportionately negative outcomes for social groups who are not ‘White’1 and ‘male’
(Deiglmayr et al., 2019). This “culture of brilliance” not only feeds into societal stereotypes
about the lack of innate STEM aptitude of White women and underrepresented (UR) people of
color (e.g., Black and Latinx individuals), but also contributes, in part, to the persistent
underrepresentation of these groups in STEM (Gunderson et al., 2012; Shapiro & Williams,
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2012). These deep-seated stereotypes are cultivated in early socialization from parents and
teachers and maintained throughout schooling to adulthood (Beilock et al., 2010; Gunderson et
al., 2012). This ultimately works to undermine achievement, retention, motivation, and pursuit
of STEM fields for stigmatized individuals by degrading these groups’ sense of belonging,
intrinsic motivation, learning, and achievement in these domains (Good et al., 2012).
The “culture of brilliance” and the ability-impugning stereotypes that arise from this
culture continue to be problematic for STEM’s recruitment and retention of many groups (Leslie
et al., 2015), and this is likely to be especially true for those who face double stereotypes, like
Black and Latina women. For instance, 51% of STEM bachelor’s degrees in the 2015-2016
academic year were awarded to White or Asian students, while Black and Latinx students only
received 27% combined. These same data disaggregated by race and gender reveal that within
each race women receive 22% fewer STEM degrees than men, on average (NCES, 2016). These
points taken together highlight the resulting underrepresentation of Black and Latina women—in
fact, the most underrepresented group in STEM, who earn fewer degrees than their male
counterparts. This then raises the question: What can be done to upend the persistent disparities
of Black and Latina women in STEM?
This proposed program of research aims to answer one piece of this question through two
broad aims. The first aim is to map Black and Latina women’s perceptions of outgroup STEM
instructors and the subsequent effect on psychological safety; the second aim of this research is
to test the use of social justice pedagogy as an intervention for bolstering Black and Latina
women’s psychological safety and persistence in STEM.
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Identity, Interventions, and Intersectionality
Differential structural and interpersonal experiences associated with varying social
identities are often evoked to explain the persistent lack of belonging and underrepresentation of
certain groups in STEM fields (Steele, 1997; Settles et al., 2016). Specifically, identity threats
emerge for individuals who hold a social identity within a context that devalues said identity.
This identity threat has been posited to contribute to the persistent underrepresentation of Black
and Latina women (in addition to White women and men of color) through facilitating
experiences of stereotype threat, degradation of sense of belonging, perceptions of “chilly”
climates, and ultimately disengagement from the context (Flam, 1991; Steele & Aronson, 1995;
Good et al., 2012).
In addition, identity centrality has been shown to exacerbate the effects of identity threat.
Identity centrality refers to the extent to which one uses a social identity for self-definition
(Sellers et al., 1997). Identity centrality has also been linked to performance decrements, such
that those who strongly identify with a stigmatized identity experience higher levels of identity
threat in stereotyped domains (Schmader, 2002). Additionally, higher identity centrality has been
linked to identity bifurcation, or the disidentification of ingroup traits that are linked to
denigration in a domain, when there is a conflict between one’s identity and the academic
context (Pronin et al., 2004). In a similar vein, increased perceived identity compatibility
between social and STEM identities have been linked to greater academic sense of belonging
(Rosenthal et al., 2011).
Identity centrality has been shown to be a highly relevant factor for psychological safety,
yet research has only conceptualized centrality along a dominant single axis rather than multiple
axes. Taking a multi-dimensional approach to identity is incredibly important when considering
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the experiences of Black and Latina women. Intersectional identities may serve a crucial role for
those with multiple stigmatized identities, however the lack of research focused on
understanding the multiply stigmatized experience obscures the role that intersectional identities
may play. Black feminist theorists – who were some of the first to take an intersectional
perspective to identity – conceptualize intersectional identities as greater than the sum of their
parts (Crenshaw et al., 1989; Bowleg, 2008). In other words, the experience of existing at the
intersection of two systems of oppression (e.g., racism and sexism) cannot be adequately
captured by ‘adding up’ the racist experiences that Black men have with the sexist experiences of
White women. However, it is this perspective that often gets generalized to Black and Latina
women from work that takes a single axis perspective. In addition, theorists have proposed that
intersectional identities of Black and Latina women play an important role in the development
and persistence of these women in STEM fields (Ong et al., 2011).
The Need for an Intersectional Approach to STEM Interventions
A single axis approach is not only prevalent to the work on social identity (threat) – the
vast majority of STEM intervention efforts have also focused on a single axis approach to
lessening disparities in STEM. For example, a large proportion of STEM interventions have been
focused on either racial or gender disparities, but intervention efforts that center students at the
intersection of racial and gender disparities (i.e., Black and Latina women) are markedly rare. An
argument some may be tempted to make is that an intervention for Black and Latina women in
STEM is not needed by deducing that Black and Latina women are actually receiving concurrent
benefits from interventions targeted toward women and those targeted toward students of color.
However, this assumption runs contrary to the fact that representational disparities of Black and
Latina women continue to persist. In fact, according to NCES, Black and Latina women received
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the least amount of STEM degrees compared to men of any race and White/Asian women. In the
2015-2016 academic year, 75.5% of all STEM BAs conferred to women were conferred to White
or Asian women; while only 20% of these degrees were conferred to Black and Latina women
(U.S. Department of Education, NCES, 2016). With this information in hand, one could
reasonably presume that the existing interventions which typically focus on race or gender (but
not both), are missing the unique groups at the intersection of stigmatization in STEM, thus
warranting new approaches to intervention.
These new approaches must focus on Black and Latina women’s unique experience as a
multiply marginalized group, meaning that they experience multiple concerns about
psychological safety due to stereotypes associated with their gender and race (Purdie-Vaughns &
Eibach, 2008). Specifically, these concerns for Black and Latina women arise from increased
experiences of discrimination due to their identity as women, their identity as people of color,
and to their identity as women of color, resulting in a cumulative disadvantage beyond those who
have to contend with a single stigmatized identity (Landrine et al., 1995). This conception of
Black and Latina women’s unique experiences in STEM represents the double jeopardy
hypothesis.
Black and Latina women’s unique experience of belonging to a multiply marginalized
group has also been explicitly tied to their experiences in STEM. Much of this work expounds
the reasons why and how Black and Latina women are vastly underrepresented in STEM. Some
of these factors include the “double bind” of experiencing simultaneous systems of oppression
for both your race and gender (Malcolm et al., 1975); experiences of microaggressions
undermining Black and Latina women’s sense of belonging, delegitimizing their skills, or
rendering them invisible and ignored (Wilkins-Yel et al., 2018); showing that a need for

5

UNRAVELING THE DOUBLE-BIND

interventions that simultaneously address Black and Latina women’s experiences of dual
oppression must be developed and tested.
Recently, researchers have been centering Black and Latina women in efforts to create
and empirically test interventions for psychological safety in STEM (Peitri et al., 2018; Peitri et
al., 2019, Johnson et al., 2019). Centering Black and Latina women in STEM interventions
introduces novel questions critical to understanding the necessary and sufficient factors for
identity safety. Specifically, and perhaps most crucial to building an efficacious intervention, is
answering the question of when and how Black and Latina women perceive different cues of
psychological safety.
Ethnic Prominence Versus Double Jeopardy. As previously mentioned, the double
jeopardy hypothesis posits that the unique experiences that arise at the intersection of multiple
stigmatization shapes Black and Latina women’s perceptions of safety or threat in a given
environment such as STEM contexts (Malcolm et al., 1975; Ladrine et al., 1995). This has been a
common theme in discussing the experiences of Black and Latina women and was specifically
used in seminal paper that coined the term “intersectionality” (Crenshaw, 1989). However, while
the double jeopardy hypothesis is a prevalent touchstone in the writing of Black feminist and
critical theorists, little empirical investigations validating this approach have been carried out.
This is, of course, exacerbated by the fact that very few empirical studies in general focus on
Black and Latina women in their samples.
The very few empirical investigations using an intersectional frame actually find
evidence for an ethnic prominence perspective of psychological safety. The ethnic prominence
perspective has been offered as an alternative to the double jeopardy hypothesis. The core tenet
of the ethnic prominence perspective is that 1) people of color are a numerical minority
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(compared to women) and 2) the U.S.’s racial history of prominent and persistent racial
discrimination, and thus Black and Latina women’s experiences and perceptions of
discrimination are highly racialized, rather than gendered (Levin et al., 2002). In other words,
their race - rather than their gender - takes prominence in shaping their identities. According to
this perspective, fostering safety for Black and Latina women’s racial identity, rather than gender
identity, would result in maximal safety, as they expect and perceive discrimination to happen as
a result of their racial identity, rather than their gender identity.
I offer the perspective that one’s perceptions may be differentially shaped by individual
difference and aim to clarify the occurrence of whether, when, and for whom an ethnic
prominence or double jeopardy response to various cues of psychological safety will emerge by
offering a buffer against social identity contingencies. Specifically, I aim to use identity
centrality as a predictor of when one will have a double jeopardy or ethnic prominence
orientation when evaluating the psychological safety of outgroup members, specifically outgroup
STEM instructors.
Interventions to Reduce Disparities in STEM
In order to address the issues of disparities for Black and Latina women in STEM, we
first need to look at what is currently being done to address general disparities in STEM. There is
no dearth of equity-focused interventions in STEM, and there have been tremendous efforts at
both institutional and individual levels to reduce the representation and achievement gaps.
‘Institutional level interventions’ refers to structural and programmatic changes created (or even
mandated) by higher learning institutions (most commonly universities and colleges). This is in
contrast to ‘individual level’ interventions which often take form as efforts that focus on
changing students’ beliefs, attitudes, or action personally. Despite the resources devoted to
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institutional interventions, evaluations of these programs are sparse. Those that are published
either fail to consider both gender and race of participants (Rohrbaugh & Corces, 2011) or reveal
that they work less effectively for Black and Latina women than their White and Asian
counterparts (Hathaway et al., 2001).
Subtle Psychological Interventions in STEM Contexts. In addition to the institutional
efforts to address disparities, there has been a push to implement subtle interventions to eliminate
these gaps by fostering psychological safety and quelling psychological threats for stigmatized
students. Psychological threats are often targeted in educational interventions as they often serve
as the catalyst for a number of physiological and psychological processes that work to undermine
persistence and achievement (Schmader et al., 2008). Psychological threats can take the form of
evaluative worries about being stereotyped as incompetent (Steele, 1997), worries about what
others (e.g., your teacher) think about you (Vorauer & Kumhyr, 2001), and worries about one’s
own innate ability (i.e., fixed mindset) (Aronson et al., 2002). The construct of psychological
safety encompasses a swath of perceptions and beliefs of one’s environment as inclusive,
supportive, and generally safe for interpersonal contact and risk taking (Edmondson, 2018).
Psychological safety has been shown to be an effective target for intervention as many aspects of
this safety serve as antecedents of academic success as well as obstructing experiences of
psychological threats. Some examples of aspects of psychological safety include academic sense
of belonging –the extent to which one feels included and valued in academic spaces (Good et al.,
2012) and perceived allyship (Peitri et al., 2018).
Growth Mindset Interventions. Growth mindset interventions are another common
intervention conducted across many educational contexts aimed at bolstering psychological
safety in STEM contexts. These growth mindset interventions focus on reframing students’
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conceptions about the malleability of intelligence—the extent to which students perceive one’s
level of intelligence as being innate and immovable (i.e., fixed mindset) or as being expandable
with time and effort (i.e., growth mindset; Dweck & Leggett, 1988). Previous work has shown
that reframing students’ perceptions of their own intelligence with a growth mindset works as a
robust intervention to protect performance under stereotype threat (Aronson et al., 2002; Good et
al., 2003).
External Values Interventions. Interventions focused on highlighting values of the self
or environment are another common method of fostering identity safety for students with
stigmatized identities. In classic values affirmation interventions students are asked to reflect on
values that they hold strongly to bolster self-esteem and psychological safety (Cohen & Garcia,
2008). For example, self-affirmation asks students to reflect on values outside of the academic
domain to protect self-esteem (Cook et al., 2012) and social-belonging affirmation asks students
to focus on the value of social connections (Walton & Cohen, 2011). Another distinct
intervention that uses a similar paradigm as these affirmation interventions are utility-values
interventions, which have students reflect on the usefulness (or value) of the course material
specifically to increase student engagement (Harackiewicz et al., 2016).
Both growth mindset and external values interventions have taken hold as arguably the
most common subtle, psychological interventions implemented in classrooms today. This is not
without merit for each of these interventions have robust evidence for their efficacy across
disciplines (Yeager & Walton, 2011). Most often, these interventions have been shown to
promote increased academic achievement but have also been shown to promote psychological
safety (Yeager & Walton, 2011). It should also be noted that substantial criticism has been levied
in light of the large-scale adaptation of these interventions in real classrooms. While earlier work

9

UNRAVELING THE DOUBLE-BIND

initially showed that growth mindset and external values interventions were efficacious—recent
work criticized the impact of these interventions, showing that the effects of these intervention
scaled up were inconsistent or very small in magnitude (Sisk et al., 2018; Serra-Garcia et al.,
2020).
Single vs. Multiple Axis Approaches to Interventions. Additionally, and most
pertinently, these interventions were not created with Black and Latina women specifically in
mind, and to date, there have been no studies conducted to evaluate the effectiveness of these
interventions for Black and Latina women. Specifically, evaluations of these interventions have
overwhelming used a single-axis approach to validate and evaluate intervention efforts.
Specifically, a single-axis approach in this context refers to the focus on a single social identity
(e.g., gender) while collapsing across all other social identities (e.g., race). This single-axis
approach obfuscates the benefits or unintended consequences that are levied from interventions
for groups who do not exist under dominant narrative groups (i.e., White women and men of
color). Therefore, it is unknown whether these subtle interventions adequately protect those at
the intersection of multiple stigmatized identities.
Self vs. Situational Approaches to Interventions. While these interventions focus on
protecting psychological safety and achievement by targeting different paths (for instance,
targeting values, belonging, or theories of intelligence), they share a predominantly studentcentered approach. A student-centered approach to interventions focuses on individuals by
attempting to change the behaviors and attitudes of each student individually, rather than shifting
climates, settings, or situations. By situating the issue on the individual level, the perspective of
how climate and context may be leveraged as an opportunity for intervention may be overlooked.
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One approach to addressing this issue without losing the simplicity and subtle nature of existing
interventions is to focus on instructors.
STEM Instructors as a Point of Intervention
Instructors have been identified as having a particularly strong impact on the success and
well-being of students as they serve as role models for their students and create the classroom
climate for their students. Within the large body of work on understanding role model
interventions’ positive impacts on students’ retention, performance, and motivation in STEM; a
large portion of this work has also shown the importance of shared social identities. For instance,
having an instructor of the same race or gender leads to more persistence in STEM (Price, 2010),
and increased performance, effort and motivation in mathematics (Krämer et al, 2016). Other
work has shown that simply having a math test administered by a woman mathematician
protected women participants’ scores on the test as compared to when it was administered by a
male mathematician (Marx & Roman, 2002; Wout et al., 2009). In fact, other work looking at
different iterations of what role model interventions may look like showed that simply receiving
a letter from a female graduate student in STEM sharing her own struggles in the field resulted in
higher course grades and less attrition for female undergraduate students (Herrmann et al., 2016).
These findings suggest that having a role model that represents one’s social group is enough to
elicit psychological safety and is also effective when paired with other intervention strategies. It
is also important to note, however, that while there is a substantial body of literature showing
that in-group role models bolster belonging and retention (Dasgupta, 2011; Dennehy &
Dasgupta, 2017), when these role models are perceived as dissimilar or unattainable, they result
in reduced intention to pursue (Asgari et al., 2012).
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Aside from having same race and/or gender role models, instructors are also an important
point of intervention as they form the culture and climate of their classrooms. Thus, the outlooks
and perceptions of the instructors can serve as strong signals of safety or threat for students in
their classes. For example, recent work has shown that STEM instructors who endorse a fixed
mindset about intelligence (rather than a growth mindset) incurred higher racial achievement
gaps in their classes (Canning et al., 2019), likely through signaling their theories of intelligence
to the students in their class. In fact, instructors who endorse a fixed mindset were more likely to
judge their students as having lower ability and were more likely to demotivate students who
needed extra help (Rattan et al., 2012).
Until recently, role model and instructor-focused interventions have also predominantly
used a single axis approach to understand the impact of instructors and role models on safety and
therefore remain unevaluated for Black and Latina women. However, recent work has taken
steps to rectify this by focusing on the impact that demographics of different STEM authority
figures (e.g., lab directors) have on Black and Latina women in STEM. Specifically, Black and
Latina women view members of their own group (e.g., Black and Latina head scientists of a lab,
or Black and Latina professors) as maximally safe. These studies show that when anticipating
working with Black and Latina woman in STEM, their sense of belonging is bolstered and they
anticipate being viewed more positively than when they anticipate working with outgroup
authority figures (Pietri et al., 2018; Johnson et al., 2019; Pietri et al., 2019).
While previous efforts for STEM intervention broadly have predominately worked to
actively alter students’ behavior or attitudes as a means of intervention, this recent body of
evidence suggests that instructors’ attitudes and behaviors are an important piece to consider.
This highlights the need for implementation of instructor-focused interventions to accompany the

12

UNRAVELING THE DOUBLE-BIND

current swath of student-focused interventions in order to address disparities at multiple fronts.
By employing interventions that address instructor behavior and perceptions, the overall culture
and climate of classrooms created by instructors can be shifted to foster psychological safety for
the students who inhabit them. In addition, interventions aimed at strengthening pedagogical
strategies serve as a benefit to both instructors and students. This then raises a novel opportunity
for a holistic intervention approach: leveraging instructor behavior and pedagogy as an
intervention to benefit Black and Latina women’s psychological safety in STEM. To this end, the
present work will focus on the efficacy of imbuing traditional STEM pedagogy with social
justice themes as a STEM education intervention for Black and Latina women.
The Utility of Social Justice Pedagogy as a STEM Intervention
Instructors’ pedagogical strategies are a prolific area of intervention because they serve as
the foundation of classroom culture and facilitation of learning. By introducing social justice
pedagogy in STEM classrooms, instructors have the opportunity to expand the scope and depth
of the course material (traditional STEM pedagogy) by relating it to students’ lived experiences
and/or highlighting their commitment to disseminating high quality STEM education to
minoritized students.
What is Social Justice Pedagogy?. Social justice pedagogy is an approach to education
derived from teaching activism. The core tenet of social justice pedagogy is to frame the course
content through critical analysis of the world to develop proficiency both academically and
socio-politically (Picower, 2012). Social justice pedagogy has been applied to a wide range of
fields, including STEM more broadly. Kokka (2015) defines three main components of social
justice math education, in particular:
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“1) […] Teachers use mathematics to empower those who are marginalized by the
dominant paradigm.
2) Rigorous mathematics is actively offered to all students.
3) The classroom community is a co-constructed space.”
This is not to say that these components are distinct from what teachers are currently
doing in their classrooms. In fact, it is likely that some teachers engage in some of the
components, some teachers engage in none, and some teachers engage in them all. It may also be
the case that those instructors in the latter category may aim to embody these components, but
fall short, especially in regard to minoritized students. Thus, using Kokka’s framework to bolster
the idea that all these factors in combination are important and central to social justice math
education also highlights the importance of putting these goals at the forefront of STEM
teachers’ pedagogical philosophy.
Teachers use mathematics to empower those who are marginalized by the dominant
paradigm. This component highlights the status quo as a tool to sustain disparities. The dominant
paradigm refers to the historical rules to and make up of STEM contexts – which some may
argue is a product of the White males who have traditionally occupied these spaces. By
extending knowledge to minoritized students you can empower them by signaling that you know
they are capable of mastering the content and to use this knowledge in domains of life that are
important to them. Other scholars have theorized about the efficacy of implementing social
justice pedagogy in math classrooms as a way for students to use mathematics to enact social
change through situating math curriculum in students’ social/cultural identities and extending the
teaching of mathematics to include its function in addressing social and political issues (Gutstein,
2006). Offering students a sense of identification in math that leads to positive implicit
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associations in math leads to increase persistence (Kawakami et al., 2008). Additionally, offering
a sense of utility in course subject matter has been shown to foster psychological safety and
performance (Harackiewicz et al., 2017).
Rigorous mathematics is actively offered to all students. This was the central tenet of
Robert Moses’s mission and is seen again in the social justice pedagogy movement. This
component is about widening the availability of quality math education to all students. This is an
institutional issue as many low income or minoritized students are denied this access and instead
offered a subpar curriculum. By dismantling this issue, every student can be exposed to strong
math education and thus given an opportunity to foster an interest and work toward mastery.
The classroom community is a co-constructed space. This final component advocates
for constructing classrooms as a collaborative space between students and instructors. By
breaking down rigid boundaries and softening the power differentials in classrooms, instructors
can build meaningful relationships with their students. These types of relationships are posited to
result in increased student willingness to participate or ask questions. Student-teacher
relationships can be an impactful aspect of students’ motivation in the classroom and are guided
by students’ perceptions of care, support, trust, approachability, and expectations (Jasmi & Hin,
2014). Therefore, by working collaboratively with students to construct the learning
environment, instructors can maximize student safety and motivation.
How to Harness Social Justice Pedagogy for Psychological Safety. The components of
social justice pedagogy are also corroborated by psychological theories around motivation. The
Expectancy-values Theory of Achievement Motivation (Wigfield & Eccles, 2000) also relates to
the utility of social justice pedagogy in STEM classrooms. It states that students’ academic
performance and motivation are informed by their perception of the task-value of the academic
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pursuit (i.e., expectancy-values). There are four types of task-values: attainment value, intrinsic
value, utility value, and cost. Attainment value represents a student’s value placed on doing well
in an academic context. Intrinsic value represents how much self-gratification is derived from the
academic task. Utility value is how useful a student perceived the academic task to be for future
endeavors. Lastly, cost represents a student’s level of input (effort, time, energy) during
participation in an academic context (Eccles and Wigfield, 2002).
Additionally, the Model for Academic Choices and Persistence in STEM Education (van
den Hurk et al., 2019) illustrates the components of the educational learning environment in
which interventions may be used. This model posits that educational outcomes (persistence and
engagement) are directly affected by student characteristics (such as motivation and attitudes).
This model also states that student characteristics are influenced by three major contextual
factors: the social environment (e.g., SES, family, peers), the social context (e.g., education
policy), and the school context (e.g., teaching pedagogy, school climate).
Taken together, this study will integrate these two major theoretical frames around
student motivation and engagement to test the efficacy of social justice math in fostering safety
for Black and Latina women in STEM contexts. The model of Academic Choices and
Persistence in STEM Education states that student motivation is a conduit through which
academic contexts affect engagement. By conceptualizing student motivation via the
Expectancy-values Theory of Achievement Motivation, I can then make predictions about how
social justice pedagogy may affect student motivation. Specifically, integrating social justice
pedagogy in STEM contexts has potential to bolster attainment, intrinsic, and utility values. By
imbuing social justice pedagogy in STEM classrooms instructors may encourage women of color
to increase their attainment value, resulting in higher motivation to do well in that class.
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Additionally, incorporating lived experiences in academic contexts that center students
historically disregarded introduces a new relevance of the content to these students. This new
relevance may work to increase both intrinsic and utility value. Intrinsic value can be increased
through making direct connections between the lives of women of color and the content of
STEM courses. Social justice pedagogy can center the experience of any group affected by
systematic disadvantage, particularly women of color, because they exist at the intersection of
multiple systems of oppression. This connection may foster new interest in the course content
(intrinsic value) and the application of the content to students’ own lives and community (utility
value).
Using this as a framework, I aim to intervene on perceptions of school context via
teaching pedagogy to bolster students’ psychological safety and to support increased
engagement. Specifically, I aim to test the effects of instructors endorsing the novel approach of
social justice pedagogy. I predict that instructors who introduce a social justice perspective in
their STEM classrooms will also be more likely to be seen as advocates. As a result, Black and
Latina women in their classrooms will derive more psychological safety from their instructors
because they are now viewing them as a support system rather than a potentially oppressive
force. This may be particularly impactful for students in gateway STEM courses, which are
pivotal switches in guiding students toward or away from pursuing more advanced STEM
courses.
Specific Aims
While there is a breadth of research focused on intervening on representational disparities
in STEM, this work has predominately taken a single axis perspective to understanding
experiences of students on the margins and in trying to intervene to disrupt the cycle of
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underrepresentation. The present program of research aims to expand on this work by centering
Black and Latina women as the population of intervention. Additionally, this work aims to
intervene without placing the onus of change on students. To achieve this, the secondary aim of
this work is to understand the ways that we may leverage instructors as an intervention tool,
thereby influencing whole classrooms of students simultaneously. With this said, the purpose of
the proposed program of research is to 1) understand how demographically different STEM
instructors impart cues of safety to Black and Latina women and 2) test the efficacy of social
justice pedagogy as intervention in the lab.
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Chapter 2: Testing the Safety of STEM Instructors for Women in STEM (Study 1)
The focus of study 1 was to understand Black and Latina women’s perceptions of STEM
instructors with (un)shared racial and gender social identities. To this end, two studies (one with
Black women and one with Latina women) were conducted. These studies first sought to
understand baseline perceptions (i.e., first impressions) of STEM instructors when provided with
minimal information. Second, these studies tested whether ethnic prominence or double jeopardy
hypotheses more accurately captured Black and Latina women’s perceptions of STEM
instructors. Lastly, these studies aimed to test the psychological process through which STEM
instructors lead to differential educational decision making (i.e., intention to enroll).
Study 1a
Study 1a tests whether the race and gender of STEM instructors impart differential
psychological safety to Black women. In addition, this study tests the process through which
(un)shared race and gender identities affect psychological safety through perceptions of
instructor advocacy and perceived similarity with the instructor.
Method
Study 1 used an experimental 2 (Instructor’s gender: female, male) x 2 (Instructor’s race:
Black, White) between-subjects design with Black women as participants.
Participants & Procedure. An a priori power analysis was conducted on G*Power to
determine the target sample size. This power analysis used a small/medium effect size (η2p =.
03), alpha of .05, and .80 power to detect an effect—yielding a minimum sample size of 256.
Thus, 320 Black women were recruited on Prolific to take part in this online study in order to
account for exclusions and attrition. To meet eligibility criteria for this study, participants were
required to self-identify as Black, be 18 years or older, reside in the US, and have attended at
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least some college. After data collection and during data cleaning, participants were excluded for
incorrectly recalling the professor’s gender (ntotal = 10, nwomen = 2, nmen = 8, nmissing = 6),
incorrectly recalling the professor’s race (ntotal = 23, nBM = 3, nWW = 7, nWM = 13), self-reporting
a racial identification category other than Black (ntotal = 14, nWhite = 3, nMultiracial = 10, nnot listed =
1), self-reporting a gender identification category other than woman (ntotal = 4, nmale = 2,
ngenderqueer = 1, nnot listed = 1), and reporting “no” to attending at least some college (n = 36)—
resulting in a final sample size of 232.
Upon entering the study, participants were asked to evaluate a STEM instructor’s profile.
They were instructed to imagine that they were trying to make a decision about which course
they would enroll in to fulfill the math credit for their degree. They were informed that the
researcher was interested in how students make these decisions when presented with little
information about a professor. Participants were then presented an instructor profile. The profile
consisted of a brief biographical sketch (henceforth “bio”) containing filler information about the
instructor that is representative of what would be displayed on a departmental website (degree
earned, year, alma mater, etc.). Except for the names of the professors, which were selected to be
popular names for their respective gender and racial group, the information presented in the bio
was the same across all conditions. In addition to the bio, participants were presented with a
headshot of the instructor. Depending on the condition, the image was either a Black woman,
Black man, White woman, or White man. The headshot stimuli were created using an AI
powered face generator. Initially, faces of professors were selected from departmental websites;
pilot tested; and matched on perceived competence, professionalism, and success. Faces from
this pool were selected and anonymized using the face anonymized function on the website
https://generated.photos/anonymizer. After receiving their professor’s profile, participants were
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asked to report their perceptions of the instructor through a battery of measures. The professor’s
profile was pinned to the top of each survey page, so that participants could reference the
professor as they completed the survey. Participants then reported their demographics, were
debriefed, and compensated. See Appendix A for professor profiles and see Appendix B for
survey questions and demographics.
Measures. Measures of study 1a are presented in the order in which participants received
them. All scales are reported in full in Appendix B.
Similarity. Participants were asked to report the extent to which they felt similar to their
instructor using a 4-item scale measured on a 1 - not at all similar to 7 - very similar scale (e.g.,
“I can identify with this professor”; Pietri et al., 2018), Coefficient α = .89.
Perceptions of Instructor Advocacy. To measure the extent to which participants viewed
their instructor as an advocate participants responded to a 3-item scale on a 1 - not at all to 7 very much scale (e.g., “Most likely this professor would advocate for my success”, Johnson et al.,
2019), Coefficient α = .90.
Psychological Safety. To represent the latent construct of psychological safety three
primary variables were collected: perceptions of professor warmth, perceptions of professor
prejudice, and anticipated sense of belonging (Coefficient α = .93 for individual items,
Coefficient α = .80 for composite variables).
Professor Warmth. To measure participants’ perceptions of how warm they viewed their
assigned professor as being, participants were asked to report their perceptions of professors’
warmth along 5 items (e.g., “What is the likelihood that this professor is friendly?”; Cuddy et al.,
2008). Professor warmth was measured on a 7-point Likert-type scale (1 - very unlikely to 7 very likely), Coefficient α = .93.
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Professor Prejudice. To measure participants’ perceptions of how prejudiced they viewed
their assigned professor, participants were asked to report their perceptions of professors’
prejudice (e.g., “What is the likelihood that this professor is biased?”; Milless et al., 2021).
Professor prejudice was measured on a 7-point Likert-type scale (1 - very unlikely to 7 - very
likely), Coefficient α = .88.
Anticipated Sense of Belonging. To measure participants’ anticipated sense of belonging
in the instructor’s course I used an adapted version of the Short-form Sense of Belonging to
Math Scale (Milless & Good, manuscript in prep). This scale is answered on an 8-point Likerttype scale (1 - not at all to 8 - extremely) and assesses participants feelings of inclusion in their
academic environment (e.g., “I feel that I would be a valued member of this professor’s class”),
Coefficient α = .89.
Intention to Enroll in Instructor’s Course. Participants’ intention to enroll in the
instructor’s course was measured with the following item: “Pretend you need to enroll in a math
course to fulfill the math credit for your degree. To what extent would you be likely to pick this
instructor’s section to enroll in?” on a (1 - Very Unlikely to 7 - Very Likely) scale.
Results
All data cleaning, analyses, and visualization for study 1 were conducted using R version
4.0.3 using the following packages: qualtRics, psych, hrbrthemes, viridian, ggpubr, Rmisc,
rstatix, emmeans, RColorBrewer, tidyverse, apaTables, and lavaan. Table 1 includes descriptive
statistics, correlations, and covariances between all dependent variables.
Similarity. To test the effects of professor race and professor gender on participants’
perceived similarity with the instructor, I tested a two-way ANOVA. Main effects of professor
race, F(1, 228) = 95.75, p < .001, η2 = .30 and professor gender, F(1, 228) = 5.61, p = .02, η2
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= .02 emerged from this test. Participants felt more similar to Black professors than White
professors, and participants reported higher feelings of similarity with women than with men.
These main effects were qualified by an interaction between professor race and professor gender,
F(1, 228) = 7.20, p = .008, η2 = .03. Tests of simple effects of the interaction were conducted
using a Bonferroni correction. While the simple effects revealed no effect of gender for Black
professors (p = .92), they did show that gender had an effect for White professors (p < .001).
Specifically, participants reported that they felt more similar to White women, compared to
White men. In addition, participants reported higher similarity with Black women than White
women (p < .001) and higher similarity with Black men than White men (p < .001; means and
standard deviations by condition are graphed in Figure 1).
This pattern of effects points to the impact of professor race overall in potential students’
perceptions of similarity with professors. While professor gender did matter for White
professors, it did not impact the perceptions of similarity for Black professors. In addition, Black
professors were rated as more similar to participants than either White male or White female
professors. These effects taken together point to evidence for ethnic prominence in Black
women’s perceptions of similarity with STEM professors.
Perceptions of Instructor Advocacy. To test the effects of professor race and professor
gender on participants’ anticipated advocacy, I tested a two-way ANOVA. Main effects of
professor race, F(1, 228) = 128.49, p < .001, η2 = .36 and professor gender, F(1, 228) = 6.48, p
= .01, η2 = .03 emerged from this test. Participants anticipated more advocacy from Black
professors than from White professors, and participants anticipated more advocacy from women
than from men. There was no interaction between professor race and professor gender, F(1, 228)
= 1.66, p = .20, η2 = .007. Means and standard deviations by condition are graphed in Figure 2.
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Once again, these data support the ethnic prominence hypothesis over the double
jeopardy hypothesis. The pattern of effects highlights the importance of professor race in ratings
of instructor advocacy, such that Black professors were seen as more likely to be advocates than
White professors. Additionally, professor gender was also shown to shape anticipation of
advocacy, however because Black male and Black female professors did not significantly differ
in ratings of advocacy, it can be inferred that this effect of gender is being driven by higher
ratings for White women compared to White men. Lastly, it should be noted that Black
professors (regardless of gender) were rated as more likely to be advocates than either White
male or White female professors.
Psychological Safety. To test the effects of professor race and professor gender on
participants’ anticipated psychological safety in the professor’s class, I tested a two-way
ANOVA. Only a main effect of professor race emerged, F(1, 228) = 69.92, p < .001, η2 = .24.
Participants anticipated feeling safer in Black professors’ classes compared to White professors’
classes. No main effect of professor gender was found, F(1, 228) = 1.94, p = .17, η2 = .008 and
there was no interaction between the race and gender of the professor, F(1, 228) = 0.02, p = .88,
η2 = .0001. Means and standard deviations by condition are graphed in Figure 3.
Again, these data support the ethnic prominence hypothesis over the double jeopardy
hypothesis. These findings point to the influence of professor race in anticipation of
psychological safety, such that participants felt that they would feel safer in Black professors’
classes than in White professors’ classes.
Separate ANOVAs were also conducted for each of the components of psychological
safety individually and reported below.
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Professor Warmth. I conducted a two-way ANOVA to test the effects of professor race
and professor gender on participants’ perceptions of professor warmth. Only a main effect of
professor race emerged, F(1, 228) = 39.84, p < .001, η2 = .15. In support of the ethnic
prominence hypothesis, participants perceived the Black professors as warmer than White
professors. There was no main effect of professor gender, F(1, 228) = 1.66, p = .20, η2 = .007
and there was no interaction between professor race and professor gender, F(1, 228) = 0.08, p
= .78, η2 = .0003. The means and confidence intervals by condition are graphed in Figure 4.
Professor Prejudice. I conducted a two-way ANOVA to test the effects of professor race
and professor gender on participants’ perceptions of professor prejudice. Only a main effect of
professor race emerged, F(1, 228) = 55.74, p < .001, η2 = .20. In line with the ethnic prominence
hypothesis, participants perceived the White professors as more likely to be prejudiced than
Black professors. No main effect of professor gender was found, F(1, 228) = 2.46, p = .12, η2
= .01 and there was no interaction between professor race and professor gender, F(1, 228) =
1.09, p = .30, η2 = .005. The means and confidence intervals by condition are graphed in Figure
5.
Anticipated Sense of Belonging. I conducted a two-way ANOVA to test the effects of
professor race and professor gender on participants’ anticipated sense of belonging in the
professor’s class. Only a main effect of professor race emerged, F(1, 228) = 45.18, p < .001, η2
= .17. Supporting the ethnic prominence hypothesis, participants anticipated feeling a higher
sense of belonging in the Black professors’ classes compared to the White professors’ classes.
No main effect of professor gender was found, F(1, 228) = 0.40, p = .53, η2 = .002 and there was
no interaction between professor race and professor gender, F(1, 228) = 2.29, p = .13, η2 = .01.
The means and confidence intervals by condition are graphed in Figure 6.
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Intention to Enroll in Instructor’s Course. I conducted a two-way ANOVA to test the
effects of professor race and professor gender on participants’ intention to enroll in the
professor’s class. Only a main effect of professor race emerged, F(1, 228) = 78.47, p < .001, η2
= .26. In line with the ethnic prominence hypothesis, participants reported a higher likelihood of
enrolling in the Black professors’ classes compared to the White professors’ classes. No main
effect of professor gender was found, F(1, 228) = 2.56, p = .11, η2 = .01 and there was no
interaction between professor race and professor gender, F(1, 228) = 0.56, p = .46, η2 = .002.
The means and confidence intervals by condition are graphed in Figure 7.
Again, these data support the ethnic prominence hypothesis over the double jeopardy
hypothesis. These findings point to the importance of professor race in participants’ intention to
enroll in a given professor’s section, with participants more likely to enroll in Black professors’
classes than in White professors’ classes.
Psychological Mechanisms of Educational Decision Making: A Structural Equation
Model. I tested a structural equation model to examine the relationship between professors’ race
(i.e., racial ingroup or racial outgroup), participants’ ratings of similarity with the instructor,
perceptions of instructor advocacy, psychological safety, and intention to enroll in the
professors’ course. I hypothesized a model in which professors with a shared racial identity with
participants would be seen as more similar and more likely to be advocates. These increased
perceptions of similarity and advocacy were also predicted to mediate the relationship between
professor race and psychological safety. Justification for this predicted mediation comes from
Pietri et al., 2018 wherein they tested and found evidence for the importance of instructor race in
shaping Black and Latina women’s perceptions of similarity and advocacy. In addition, Pietri
and colleagues found that similarity and advocacy mediated the relationship between instructor
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race and psychological safety. Previous work also points to the importance of psychological
safety in predicting students’ intrinsic motivation (measured via intention to pursue; Good et al.,
2012), which supports the latter half of the predicted model. All analyses were conducted using
the Lavaan package in R (Rosseel, 2012). As some variables in the model are non-normal and
the exogenous variable in the model is categorical, the weighted least square mean and variance
adjusted (WLSMV) estimator was used (Bandalos, 2014). All variables in the model are
continuous, except for the exogenous variable (professor race), which is a dichotomous variable
with Black professors coded as “1” and White professors coded as “0”.
Model Fit. To determine model fit I first ran the saturated version of the hypothesized
model freeing all parameters to be estimated (Model 1) (see Table 2 for model fit statistics).
Following guidelines on model trimming, I then constrained paths one at time to achieve the
hypothesized model. First, I compared the fully saturated model (Model 1) to one in which the
path from professor race to intention to enroll was constrained to zero (Model 2). In the
hypothesized model, professor race is expected to affect intention to enroll through an indirect
effect and therefore a direct path is not present in the hypothesized model. Both Model 1 and
Model 2 achieved acceptable fit indices and a chi-square difference test revealed no statistical
difference between Model 1 and Model 2, Δχ2 (1, N = 232) = 2.68, p = .10. In line with model
trimming guidelines, the less parsimonious model is rejected (Kline, 2016) and Model 2 is
retained.
Next, I compared Model 2 with one in which the direct effect of both professor race and
perceptions of advocacy on intention to enroll are constrained to zero (Model 3). Results
indicated that Model 3 did achieve acceptable fit indices and the chi-square difference test
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between Models 2 and 3 were not statistically different, Δχ2 (1, N = 232) = 0.18, p = .67.
Therefore, Model 2 was rejected, and Model 3 was retained.
Finally, I compared Model 3 with the hypothesized model in which the direct paths from
professor race, perceived advocacy, and similarity to intention to enroll were constrained to zero
(Model 4). Model 4 did achieve acceptable fit indices, suggesting that Model 4 fit the data well.
Furthermore, the chi-square difference test between Models 3 and 4 were not statistically
significantly different, Δχ2 (1, N = 232) = 2.01, p = .08. Therefore, Model 4 was retained, and
model paths were investigated.
Model Paths. The path analysis discussed above suggests that our hypothesized model of
the relationship between the analyzed variables fit the data well. Below, we examine more
closely the individual paths to better understand the direct and indirect effects represented in the
model. See Figure 7 for the diagram of the full model and detailed path statistics.
Professor Race. I hypothesized that a shared racial identity between participants and
professors would lead to higher perceptions of professor similarity and advocacy. The model
supported this hypothesis in that the effect of professor race on participants’ perceptions of
similarity with the professor was statistically significant, (β = 1.02, p < .001), as was the effect of
professor race on perceptions of advocacy (β = 1.50, p < .001). Additionally, the direct effect
from professor race to psychological safety was not significant (β = .07, p = .53). Because
similarity and advocacy were tested as mediators in this model, this is a result of the relationship
between professor race and psychological safety occurring indirectly through similarity and
advocacy.
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Perceptions of Similarity. Participants’ perceptions of similarity with the professor
emerged as a statistically significant predictor of psychological safety. Specifically, the higher
one’s perception of similarity, the more psychological safety is fostered (β = .31, p < .001).
Professor Advocacy. Participants’ perceptions of professor advocacy also emerged as a
statistically significant predictor of psychological safety. Specifically, the higher one’s
perception of the professor as an advocate, the higher one’s reported psychological safety (β
= .56, p < .001).
Psychological Safety. Lastly, it was predicted that psychological safety would predict
participants’ willingness to enroll in a given professor’s course, with higher levels of
psychological safety leading to higher intention to enroll. In fact, this prediction was supported
(β = 1.05, p < .001).
In addition, I tested the factor structure of the psychological safety variable in this model.
The composite variable for each of the variables included in the psychological safety variable
were entered into the model: professor warmth, professor prejudice, and anticipated sense of
belonging. The loadings of each factor are as follows: professor warmth (β = .78, p < .001),
professor prejudice (β = -.66, p < .001), and anticipated sense of belonging (β = .83, p < .001).
Mediations. Perceptions of similarity and professor advocacy were tested as parallel
mediators of the effect of professor race on psychological safety. This analysis yielded a
statistically significant indirect effect of similarity (β = .32, p < .001) and advocacy (β = .84, p
< .001). These indirect effects, coupled with the non-significant direct effect of professor race on
psychological safety, suggest that similarity and advocacy fully account for the change in
psychological safety from professor race.

29

UNRAVELING THE DOUBLE-BIND

Discussion
Study 1a provides clarity into how Black women of color perceive STEM instructors of
different (un)shared race and gender identities. Specifically, these studies provide evidence that
when Black women are evaluating professors with little information provided, they rely on
professors’ race to signal psychological safety (e.g., sense of belonging). In addition to professor
race serving as a cue for psychological safety, participants were more likely to rate racial ingroup
professors as similar to themselves and as advocates. These latter perceptions of professors are
important as they mediated the relationship between professor race and anticipated belonging.
This points to a specific psychological mechanism at play in which professor race catalyzes a
cascade of effects, resulting in these variables working in tandem to affect participants’
educational decision making—i.e., intention to enroll in the class. Indeed, as psychological
safety increased so too did participants’ likelihood of enrolling in a given professor’s section of
math.
Study 1b
Study 1b was a direct replication of study 1a in a different population: Latina women.
The purpose for study 1b is to test whether perceptions of STEM instructors with (un)shared
identities are similar for Black and Latina women—a likelihood due to their shared experience as
UR women of color and as multiply marginalized groups (specifically race and gender) in
STEM. However, simply having a multiply marginalized social identity may not lead to the same
pattern of effects. Black and Latina women’s experiences in society are not identical, therefore it
is feasible that their responses will differ. In addition, study 1b will test whether ethnic
prominence or double jeopardy hypotheses will predict Latina women’s perceptions of STEM
professors.
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Method
Study 1b featured the same experimental 2 (Instructor’s gender: woman vs. man) x 2
(Instructor’s race: Latina/o vs. White) between-subject design as study 1a with Latina women as
participants. All research questions, design, analysis, predictions, and rationale remain the same
except for the professor stimuli. Whereas the instructor race factor consisted of Black and White
professors for study 1a, in study 1b the stimuli depicting Black professors were replaced with
stimuli depicting Latina/o professors.
Participants. An a priori power analysis was conducted on G*Power to determine the
target sample size. This power analysis used a small/medium effect size (η2p =. 03), alpha of .05,
and .80 power to detect an effect—yielding a minimum sample size of 256. Thus, 330 Latina
women were recruited on Prolific to take part in this online study in order to account for
exclusions and attrition. To meet eligibility criteria for this study, participants were required to
self-identify as Latina, be 18 years or older, reside in the US, and have attended at least some
college. After data collection and during data cleaning, participants were excluded for incorrectly
recalling the professor’s gender (ntotal = 8, nmen = 8, nmissing responses = 8), incorrectly recalling the
professor’s race (ntotal = 40, nLW = 15, nLM = 8, nWW = 4, nWM = 12), self-reporting a racial
identification category other than Latina (ntotal = 37, nWhite = 19, nBlack = 3, nMultiracial = 13, nnot listed
= 2), self-reporting a gender identification category other than woman (n = 2), and reporting no
to attending at least some college (n = 16, nmissing responses = 1) —thus, a final sample size of 218
(Mage = 33.40, SDage = 11.60) was included in the analyses. See Appendix C for professor
profiles and see Appendix B for survey questions and demographics.
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Results
Table 3 includes descriptive statistics and correlations between all dependent variables
for study 1b.
Similarity. I conducted a two-way ANOVA to test the effects of professor race and
professor gender on participants’ perceived similarity with the instructor (Coefficient α = .88). In
agreement with the ethnic prominence hypothesis, there was a main effect of professor race, F(1,
214) = 34.64, p < .001, η2 = .14), such that participants felt more similar to Latinx professors
than White professors. There was no main effect of professor gender, F(1, 214) = 1.23, p = .27,
η2 = .006 and no interaction between professor race and professor gender, F(1, 214) = 0.27, p
= .61, η2 = .001. Means and confidence intervals by condition are graphed in Figure 9.
This pattern of effects points to the impact of professor race overall in potential students’
perceptions of similarity with professors and provides further evidence for ethnic prominence in
Latina women’s perceptions of similarity with STEM professors.
Perceptions of Instructor Advocacy. I conducted a two-way ANOVA to test the effects
of professor race and professor gender on participants’ anticipated advocacy (Coefficient α
= .86). Supporting the ethnic prominence hypothesis, there was a main effect of professor race,
F(1, 214) = 31.81, p < .001, η2 = .13). Participants anticipated more advocacy from Latinx
professors than from White professors. There was no effect of professor gender, F(1, 214) =
0.25, p = .61, η2 = .001) and no interaction between professor gender and professor race, F(1,
214) = 0.36, p = .55, η2 = .002. Means and confidence intervals by condition are graphed in
Figure 10.
Once again, these data support the ethnic prominence hypothesis over the double
jeopardy hypothesis. The pattern of effects highlights the impact of professor race in ratings of
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instructor advocacy, such that Latinx professors were seen as more likely to be advocates than
were White professors.
Psychological Safety. I conducted a two-way ANOVA to test the effects of professor
race and professor gender on participants’ anticipated psychological safety in the professor’s
class (Coefficient α = .87). In line with ethnic prominence, only a main effect of professor race
emerged, F(1, 214) = 25.32, p < .001, η2 = .11. Participants anticipated feeling more safe in
Latinx professors’ classes compared to White professors’. No main effect of professor gender
was found, F(1, 214) = 0.15, p = .70, η2 = .001 and there was no interaction between professor
race and professor gender, F(1, 214) = 1.03, p = .31, η2 = .005. Means and confidence intervals
by condition are graphed in Figure 11.
Again, these data support the ethnic prominence hypothesis over the double jeopardy
hypothesis. These findings point to the influence of professor race in anticipation of
psychological safety, such that participants felt that they would feel more safe in Latinx
professors’ classes than in White professors’ classes.
Separate ANOVAs were also conducted for each of the components of psychological
safety individually and reported below.
Professor Warmth. I conducted a two-way ANOVA to test the effects of professor race
and professor gender on participants’ perceptions of professor warmth (Coefficient α = .91).
Only a main effect of professor race emerged, F(1, 214) = 15.92, p < .001, η2 = .07. As would
be predicted by the ethnic prominence hypothesis, participants perceived that that Latinx
professors were more warm than White professors. No main effect of professor gender was
found, F(1, 214) = 0.85, p = .36, η2 = .004 and there was no interaction between professor race
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and professor gender, F(1, 214) = 0.77, p = .38, η2 = .004. Means and confidence intervals by
condition are graphed in Figure 12.
Professor Prejudice. I conducted a two-way ANOVA to test the effects of professor race
and professor gender on participants’ perceptions of professor prejudice (Coefficient α = .90).
Main effects of professor race (F(1, 214) = 26.21, p < .001, η2 = .11) and professor gender (F(1,
214) = 5.77, p = .01, η2 = .03) emerged. In support of the ethnic prominence hypothesis,
participants anticipated that White professors were more likely to be prejudiced than Latinx
professors. For professor gender, participants anticipated female professors to be less prejudiced
than male professors. However, the main effect of professor gender is being driven primarily by
perceptions of Latina professors as the least prejudiced. While this effect offers some support for
the double jeopardy hypothesis, there was no interaction between professor race and professor
gender, F(1, 214) = 2.79, p = .10, η2 = .01. The lack of a statistically significant interaction
coupled with a strong main effect of professor race suggests that ethnic prominence is actually
shaping Latina women’s perceptions of professor prejudice. However, further investigation into
this effect is warranted. Means and confidence intervals by condition are graphed in Figure 13.
Anticipated Sense of Belonging. I conducted a two-way ANOVA to test the effects of
professor race and professor gender on participants’ anticipated sense of belonging in the
professor’s class (Coefficient α = .91). Only a main effect of professor race emerged, F(1, 214) =
18.54, p < .001, η2 = .08. Participants anticipated feeling a higher sense of belonging in Latinx
professors’ classes compared to White professors’ classes. No main effect of professor gender
was found, F(1, 214) = 0.15, p = .70, η2 = .0007 and there was no interaction between professor
race and professor gender, F(1, 214) = 0.09, p = .77, η2 = .0004. Means and confidence intervals
by condition are graphed in Figure 14.
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Again, these data support the ethnic prominence hypothesis over the double jeopardy
hypothesis. These findings point to the influence of professor race in anticipation of sense of
belonging, such that participants felt that they would belong more in Latinx professors’ classes
than in White professors’ classes.
Intention to Enroll in Instructor’s Course. I conducted a two-way ANOVA to test the
effects of professor race and professor gender on participants’ intention to enroll in the
professor’s class. Only a main effect of professor race emerged, F(1, 214) = 17.58, p < .001, η2
= .08. Participants reported a higher likelihood of enrolling Latinx professors’ classes compared
to White professors’ classes. No main effect of professor gender was found (F(1, 214) = 0.80, p
= .37, η2 = .004 and there was no interaction between professor race and professor gender, F(1,
214) = 0.05, p = .82, η2 = .0002. Means and confidence intervals by condition are graphed in
Figure 15.
Again, these data support the ethnic prominence hypothesis over the double jeopardy
hypothesis. These findings point to the influence of professor race in whether participants
intended to enroll in a given professor’s section, with participants more likely to enroll in Latinx
professors’ classes than White professors’ classes.
Psychological Mechanisms of Educational Decision Making: A Structural Equation
Model. The same structural equation model was tested for Latina women in study 1b. The same
model trimming procedure, estimators, and cutoffs were used. All variables, paths, and
theoretical rationale for this structural equation model remained the same as in study 1a. The
exogenous variable (professor race) had Latinx professors coded as “1” and White professors
coded as “0”.
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Model Fit. To determine model fit I first ran the saturated version of the hypothesized
model freeing all parameters to be estimated (Model 1) (see Table 4 for model fit statistics).
Following guidelines on model trimming, I then constrained paths one at time to achieve the
hypothesized model. First, I compared the fully saturated model (Model 1) to one in which the
path from professor race to intention to enroll was constrained to zero (Model 2). Both models
achieved acceptable fit indices and a chi-square difference test revealed no statistical difference
between Model 1 and Model 2, Δχ2 (1, N = 218) = 0.27, p = .60. Therefore, Model 2 is retained.
Next, I compared Model 2 with one in which the direct effect of both professor race and
perceptions of advocacy on intention to enroll are constrained to zero (Model 3). Results
indicated that Model 3 did achieve acceptable fit indices and the chi-square difference test
between Models 2 and 3 was not statistically different, Δχ2 (1, N = 218) = 0.16, p = .69.
Therefore, Model 2 was rejected, and Model 3 was retained.
Finally, I compared Model 3 with the hypothesized model in which the direct paths from
professor race, perceived advocacy, and similarity to intention to enroll were constrained to zero
(Model 4). Model 4 achieved acceptable fit indices, suggesting that Model 4 fit the data well.
However, the chi-square difference test between Models 3 and 4 was statistically significantly
different, Δχ2 (1, N = 218) = 4.49, p = .03, indicating that Model 3 had better fit. Therefore,
Model 4 was rejected, and Model 3 was retained.
Model Paths. Below, I report the findings related to the individual paths to better
understand the direct and indirect effects represented in the model. See Figure 16 for the diagram
of the full model and detailed path statistics.
Professor Race. I hypothesized that a shared racial identity between participants and
professors would lead to higher perceptions of professor similarity and advocacy. The model
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supported this hypothesis in that the effect of professor race on participants’ perceptions of
similarity with the professor was statistically significant, (β = .68, p < .001), as was the effect of
professor race on perceptions of advocacy (β = .96, p < .001). Additionally, the direct effect from
professor race to psychological safety was not significant (β = -.01, p = .97).
Perceptions of Similarity. Participants’ perceptions of similarity with the professor
emerged as a statistically significant predictor of psychological safety. Specifically, the higher
one’s perception of similarity, the more psychological safety is fostered (β = .28, p < .001). In
addition, perceptions of similarity with the professor emerged as a statistically significant
predictor of intent to enroll in a math class. Specifically, the higher one’s perception of similar,
the higher the intention to enroll in that professor’s course (β = .29, p = .03).
Professor Advocacy. Participants’ perceptions of professor advocacy also emerged as a
statistically significant predictor of psychological safety. Specifically, the higher one’s
perception of the professor as an advocate, the higher one’s reported psychological safety (β
= .71, p < .001).
Psychological Safety. Lastly, I predicted that psychological safety would predict
participants’ willingness to enroll in a given professor’s course, with higher levels of
psychological safety leading to higher intention to enroll. In fact, this prediction was supported
(β = .79, p < .001).
I also tested the factor structure of the psychological safety variable in this model. The
composite variable for each of the variables included in the psychological safety variable were
entered into the model: professor warmth, professor prejudice, and anticipated sense of
belonging. The loadings of each factor are as follows: professor warmth (β = .87, p < .001),
professor prejudice (β = -.73, p < .001), and anticipated sense of belonging (β = .91, p < .001).
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Mediations. Perceptions of similarity and professor advocacy were tested as parallel
mediators of the effect of professor race on psychological safety. This analysis yielded a
statistically significant indirect effect of similarity (β = .19, p < .001) and advocacy (β = .68, p
< .001). These indirect effects coupled with the non-significant direct effect of professor race on
psychological safety suggest that similarity and advocacy fully account for the change in
psychological safety from professor race.
Discussion
Study 1b provides insight into how Latina women perceive STEM instructors of different
race and gender compositions. Specifically, this study offers evidence that Latina women engage
predominantly in an ethnic prominence perspective when evaluating professors with little
information provided. I found that professor race was an important signal for perceptions of
similarity, advocacy, and psychological safety. Increases in these variables then led to shifts in
Latina women’s likelihood of enrolling in a given professor’s math course, with racial ingroup
professors eliciting higher intention to enroll. Lastly, this study provides support for the notion
that Black women and Latina women engage similarly with evaluation of STEM instructors.
This is supported by the results of study 1b largely replicating those in study 1a.
Study 1 Discussion
Studies 1a and 1b offer a novel reconceptualization of identity-focused approaches to
understanding minoritized students’ perceptions of STEM contexts. Specifically, these studies
elucidate ways in which instructors can impart safety via subtle cues to UR women of color in
STEM. UR women of color are a relatively understudied group in the STEM intervention
literature, despite the fact that they receive fewer STEM degrees than men of color and
White/Asian women. By disaggregating race and gender when trying to understand experiences
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in STEM, an opportunity is gained to understand how psychological safety may be elicited
differently for those who sit at the intersection of multiple stigmatized identities. Lastly, this
work offers insight into frameworks, such as ethnic prominence and double jeopardy, that shape
how individuals may derive identity safety from potentially threatening contexts.
This project not only contributes theoretically to research on the influence of instructors
in cueing identity safety for UR women of color in STEM, but also has strong potential to
contribute to applied research, curriculum structures, and instructor training by identifying cues
to foster safety for underrepresented students in STEM. Results of the present studies offer
insight into ways to tap into groups that are not benefitting from current equity-focused
interventions in STEM. Additionally, this work explicates the importance of diverse faculty,
which can be supported through policy implementation like anti-racism training for White
faculty, DEI support for faculty of color, and mentoring programs aimed at retaining faculty of
color. Overall, the goal of my research is to increase STEM diversity through shaping social and
educational climates to be more receptive to students who have been historically
underrepresented. Diversity needs to be taken into consideration as its presence offers better
culturally informed insights that will advance science through the creation of novel scientific
questions and by providing unique perspectives to existing scientific questions.
This work also offers opportunity for researchers to update their understanding of the
antecedents and consequences of identity safety for particular groups – especially those who live
at the intersection of stigmatization based on race and gender. Often with social identity
approaches, researchers focus on a single social identity while collapsing across all others. The
nuanced approach taken by considering simultaneous stigmatized identities may illuminate
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alternative strategies for understanding ways in which we can foster identity safety via subtle
environmental cues.
Chapter 3: Social Justice Teaching Philosophies as an Intervention (Study 2)
While Studies 1a and 1b provided insight into the function of social identities (in
particular, race and gender) in fostering psychological safety, they do not provide us with insight
into how other contextual cues may work to foster identity safety. Understanding how contextual
cues can be leveraged to promote safety for Black and Latina women is the crux of this
intervention work, therefore it is imperative to understand what contextual cues are efficacious.
Additionally, while Black and Latina women would ideally have ample opportunity to take
classes with instructors that share a racial identity with them in order to feel maximally safe in
STEM classrooms, the current reality is that STEM instructors are predominately White and
Asian men. In fact, UR men and women of color are even less represented in faculty positions in
STEM than they are at STEM degree attainment (NCES, 2020). Until the demographics of the
STEM professoriate shift and UR men and women of color are more equitably represented in
STEM instructional roles, we must contend with the reality that Black and Latina women are
most likely to be taught by instructors who do not share their race. Thus, study 2 will focus on
designing a contextual intervention that racial outgroup professors can use to convey safety to
Black and Latina women in their classrooms. Sustained use of interventions by those belonging
to groups in power (i.e., White males) may serve as an effective route for success by supporting
Black and Latina women currently enrolled in STEM classes in hopes to shift demographics of
future cohorts of instructors.
In an effort to address the needs of women of color who are currently pursuing STEM,
study 2 tests the utility of belonging-based and social justice pedagogies as interventions that can

40

UNRAVELING THE DOUBLE-BIND

be implemented to ensure safety for Black and Latina women when evaluating a White male,
STEM instructor. Thus, study 2 is focused on answering the following research questions: Will
belonging-based and/or social justice teaching philosophies act as a signal of advocacy and thus
protect women from threats to psychological safety in the presence of a White male instructor?
Will this intervention operate differently for White women and Black and Latina women?
Method
Study 2 used a 3 (Participants’ race: White, Black, Latina) x 4 (Teaching philosophy:
control, belonging, social justice, belonging + social justice), between-subjects design.
Participants & Procedure
Two-hundred and sixty Black women, 260 Latina Women, and 260 White women who
have completed at least some college were recruited to take part in an online study (recruited
through Prolific).2 Similar to studies 1a and 1b, STEM instructor profiles were evaluated by
participants. However, the instructor bio now always contained an image of a White male
instructor (the minimally safe instructor as identified in study 1) paired with the instructor’s bio
and a teaching philosophy statement. One of four teaching philosophies were shown to
participants: the control philosophy, which has no mention of diversity or inclusion (e.g.,
focusing on skill- building and knowledge acquisition); the belonging philosophy, which
highlights the importance of inclusive pedagogy (e.g., calling on students equally in class,
remembering students’ names), but not diversity; the social justice philosophy, which both
highlights the importance of diversity and inclusion and also centers social justice as the primary
vehicle for learning (e.g., math education as a civil right, use of race and gender injustice to
illustrate mathematical constructs); or the belonging + social justice philosophy, which
displayed both the belonging and social justice philosophies together. These philosophies were
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pilot tested and matched for readability, length, and valence. See Appendix B for philosophy
manipulations.
Measures
Measures of study 2 are presented in the order in which participants received them. All
scales are reported in full in Appendix D.
Perceived Authenticity of Philosophy. To assess participants’ perceived authenticity of
the teaching philosophies, they responded to a 4-item scale measured from 1 – strongly disagree
to 5 – strongly agree (e.g., “The instructor’s teaching philosophy is reflective of their values in
the classroom”, Jongman-Sereno & Leary, 2016), Coefficient α = .87).
Perceptions of Instructor Advocacy. To measure the extent to which participants
viewed their instructor as an advocate participants responded to a 3-item scale on a 1 - not at all
to 7 - very much scale (e.g., “Most likely this professor would advocate for my success”, Johnson
et al., 2019), Coefficient α = .91.
Psychological Safety. To represent the latent construct of psychological safety three
primary variables were collected: perceptions of professor warmth, perceptions of professor
prejudice, and anticipated sense of belonging (Coefficient α = .93 for individual items,
Coefficient α = .87 for composite variables).
Professor Warmth. To measure participants’ perceptions of how warm they viewed their
assigned professor as being, participants were asked to report their perceptions of professors’
warmth along 5 items (e.g., “What is the likelihood that this professor is friendly?”; Cuddy et al.,
2008). Professor warmth was measured on a 7-point Likert-type scale (1 - very unlikely to 7 very likely), Coefficient α = .93.
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Professor Prejudice. To measure participants’ perceptions of how prejudiced they
viewed their assigned professor, participants were asked to report their perceptions of professors’
prejudice (e.g., “What is the likelihood that this professor is biased?”; Milless et al., 2021).
Professor prejudice was measured on a 7-point Likert-type scale (1 - very unlikely to 7 - very
likely), Coefficient α = .88.
Anticipated Sense of Belonging. To measure participants’ anticipated sense of belonging
in the instructor’s course I used an adapted version of the Short-form Sense of Belonging to
Math Scale (Milless & Good, manuscript in prep). This scale is answered on an 8-point Likerttype scale (1 - not at all to 8 - extremely) and assesses participants feelings of inclusion in their
academic environment (e.g., “I feel that I would be a valued member of this professor’s class”),
Coefficient α = .93.
Intention to Enroll in Instructor’s Course. Participants’ intention to enroll in the
instructor’s course was measured with the following item: “Pretend you need to enroll in a math
course to fulfill the math credit for your degree. To what extent would you be likely to pick this
instructor’s section to enroll in?” on a (1 - Very Unlikely to 7 - Very Likely) scale.
Subjective Task Value. Participants’ subjective task values were measured using the
Usefulness, Importance, and Interest items from the Ability Beliefs and Subjective Task Values
scale (Wigfield & Eccles, 2000). This scale includes 6 items that represent beliefs about
usefulness (e.g., “Compared to most of your other activities, how useful is the math you would
learn in this professor’s math class?”), importance (e.g., “Compared to most of your other
activities, how important would it be for you to do well in this professor’s math class?”), and
interest (e.g., “How would you like being in this professor’s math class?”) measured on a 7-point
scale, rs = .74, .78, and .76, respectively.
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Expectancies for Success. Participants’ expectancies for success were measured using
the Expectancy items from the Ability Beliefs and Subjective Task Values scale (Wigfield &
Eccles, 2000). This scale consists of 2 items (“How well do you expect to do in this professor’s
math class?”, “How good would you be at learning something new in this professor’s math
class?”) measured on a 7-point scale, r = .72.
Results
In the following sections I discuss the findings with regard to each of the measured
dependent variables. For each variable I first discuss the 3 (participant race) x 4 (philosophy)
ANOVAs. Next, I present the findings on the perceptions of the different teaching philosophies
by each race group (i.e., Black women, Latina women, and White women) separately. For these
comparisons I first tested the omnibus difference between all four philosophies via a one-way
ANOVA. If this omnibus test is statistically significant, it denotes condition differences in how
women of that particular racial group are rating the professor across teaching philosophies.
Therefore, if there was a significant one-way ANOVA, I then went on to investigate the post-hoc
comparisons. There are a few a priori reasons for these planned one-way ANOVAs within each
racial group. First, as this program of research has a primary focus on understanding how racial
identity may or may not qualify women’s perceptions of STEM instructors, and intersectional
approach is imperative in not just the theorizing and methodology, but also in the analysis.
Additionally, this work was also interested in drilling down into each racial group specifically to
be able to unpack subtle differences in the patterns of effects that may have been lost by
collapsing across racial groups. Lastly, all pairwise comparisons were adjusted for multiple
comparisons using the False Discovery Rate adjustment to account for the increased chance of
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type I error. Table 4 includes descriptive statistics, correlations, and covariances between all
dependent variables.
Perceived Authenticity of Philosophy
I conducted a two-way ANOVA to test for differences in perceptions of authenticity
between participant race and teaching philosophy type. A main effect of philosophy type
emerged, F(3, 667) = 3.00, p = .03, η2 = .01. However, pairwise comparisons between the
philosophy conditions after false discovery rate adjustments for multiple comparisons revealed
only a marginal difference between the control philosophy and belonging-based philosophy (p
= .06), with participants viewing the control philosophy as less authentic. No other group
differences emerged (ps > .10). No main effect of participant race was found, F(2, 667) = 0.73, p
= .48, η2 = .002 and no interaction between participant race and philosophy condition was found,
F(6, 667) = 1.01, p = .42, η2 = .009. Means and confidence intervals by condition are graphed in
Figure 17.
Black women's perceived authenticity of philosophy. A one-way ANOVA was
conducted to test for differences in perceived authenticity of the teaching philosophies for Black
women. A main effect of philosophy type emerged, F(3, 215) = 3.10, p = .03, η2 = .04. Pairwise
comparisons between the philosophy conditions after false discovery rate adjustments for
multiple comparisons revealed that Black women in the belonging-based philosophy condition
view this philosophy as more authentic than those in the social justice philosophy condition (p
= .03). No other group differences emerged (ps > .14).
Latina women's perceived authenticity of philosophy. A one-way ANOVA was
conducted to test for differences in perceptions of the teaching philosophies for Latina women.
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No main effect of philosophy type emerged, F(3, 196) = 0.49, p = .69, η2 = .007; Latina women
viewed all philosophies as equally authentic.
White women's perceived authenticity of philosophy. A one-way ANOVA was
conducted to test for differences in perceptions of the teaching philosophies for White women.
No main effect of philosophy type emerged, F(3, 256) = 1.56, p = .20, η2 = .02; White women
viewed all philosophies as equally authentic.
Perceptions of Instructor Advocacy
I conducted a two-way ANOVA to test for differences in perceptions of instructor
advocacy between participant race and teaching philosophy type. A main effect of philosophy
type emerged, F(3, 667) = 16.12, p < .001, η2 = .07. Pairwise comparisons between the
philosophy conditions after false discovery rate adjustments for multiple comparisons revealed
that participants expected more instructor advocacy in the belonging-based condition compared
to the control (p < .001) and social justice conditions (p = .002). In addition, participants
expected more instructor advocacy in the belonging + social justice condition compared to the
control (p < .001) and social justice conditions (p = .01). The belonging and belonging + social
justice conditions did not differ from one another (p = .55).
Additionally, a main effect of participant race emerged, F(2, 667) = 3.93, p = .02, η2
= .01. Pairwise comparisons using false discovery rate adjustment revealed that Latina women
rated instructor advocacy significantly higher than White women (p = .04) and marginally higher
than Black women (p = .08); Black women and White women did not differ (p = .64).
No interaction between participant race and philosophy condition was found, F(6, 667) =
1.15, p = .33, η2 = .01. Means and confidence intervals by condition are graphed in Figure 18.
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Black women's perceptions of advocacy. A one-way ANOVA was conducted to test for
condition differences in anticipated advocacy perceptions for Black women. A main effect of
philosophy type emerged, F(3, 215) = 3.33, p = .02, η2 = .04. Pairwise comparisons between the
philosophy conditions after false discovery rate adjustments for multiple comparisons revealed
that Black women in the belonging condition anticipated marginally more instructor advocacy
compared to the control (p = .06) and social justice (p = .06) conditions. Additionally, Black
women in the belonging + social justice condition anticipated marginally more instructor
advocacy than those in the control (p = .06) and social justice (p = .06) conditions. Black women
in the belonging condition viewed the professor as equally likely to be an advocate as those in
the belonging + social justice condition (p = .92). Participants in the control condition viewed
the professor as equal likely to be an advocate as those in the social justice condition (p = .92).
Latina women's perceptions of advocacy. A one-way ANOVA was conducted to test
for condition differences in anticipated advocacy perceptions for Latina women. A main effect of
philosophy type emerged, F(3, 196) = 9.41, p < .001, η2 = .13. Pairwise comparisons between the
philosophy conditions after false discovery rate adjustments for multiple comparisons revealed
that compared to control, Latina women anticipated more instructor advocacy in the belonging
philosophy (p < .001), the social justice philosophy (p < .001), and the belonging + social justice
philosophy (p < .001) conditions. There were no differences in perceptions of instructor
advocacy between participants in the latter three conditions (all ps > .71).
White women's perceptions of advocacy. A one-way ANOVA was conducted to test
for condition differences in anticipated advocacy perceptions for White women. A main effect of
philosophy type emerged, F(3, 256) = 7.08, p < .001, η2 = .08. Pairwise comparisons between the
philosophy conditions after false discovery rate adjustments for multiple comparisons revealed
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that White women anticipated more instructor advocacy after viewing the belonging philosophy
compared to those in the control (p < .001) and social justice (p = .003) conditions. Additionally,
White women in the belonging + social justice philosophy condition anticipated more instructor
advocacy than those in the control (p = .002) and social justice (p = .03) conditions. Participants
in the belonging and belonging + social justice conditions did not have differing perceptions of
instructor advocacy (p = .36), nor did participants in the control and social justice conditions (p
= .31).
Psychological Safety
A two-way ANOVA was conducted to test for differences in psychological safety
between participant race and philosophy conditions. A main effect of philosophy type emerged,
F(3, 667) = 25.46, p < .001, η2 = .10. Pairwise comparisons between the philosophy conditions
after false discovery rate adjustments for multiple comparisons revealed that participants in the
belonging philosophy condition reported higher levels of psychological safety compared to those
in the control philosophy (p < .001) and social justice philosophy (p < .001) conditions.
Additionally, participants reported higher anticipated safety in the belonging + social justice
philosophy conditions compared to those in the control (p < .001) or social justice (p = .01)
condition. Lastly, while the belonging and belonging + social justice conditions did not differ in
perceptions of safety (p = .09), those in the social justice philosophy condition reported more
safety than those in the control condition (p < .001). No main effect of participant race was
found, F(2, 667) = 0.83, p = .44, η2 = .002 and there was no interaction between participant race
and philosophy condition, F(6, 667) = 1.05, p = .39, η2 = .009. Means and confidence intervals
by condition are graphed in Figure 19.
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Black women's psychological safety. A one-way ANOVA was conducted to test for
condition differences in psychological safety for Black women. A main effect of philosophy type
emerged, F(3, 215) = 5.91, p < .001, η2 = .08. Pairwise comparisons between the philosophy
conditions after false discovery rate adjustments for multiple comparisons revealed that Black
women in the belonging condition anticipated more psychological safety compared to those in
the control condition (p = .01) and marginally more safety than those in the social justice
condition (p = .06). Additionally, Black women in the belonging + social justice condition
anticipated more safety than those in the control (p = .006) and social justice (p = .04) condition.
Black women in the belonging and belonging + social justice conditions did not differ in
psychological safety (p > .99), nor did those in the control and social justice conditions (p > .99).
Latina women's psychological safety. A one-way ANOVA was conducted to test for
condition differences in anticipated psychological safety for Latina women. A main effect of
philosophy type emerged, F(3, 196) = 9.83, p < .001, η2 = .13. Pairwise comparisons between the
philosophy conditions after false discovery rate adjustments for multiple comparisons revealed
that compared to the control philosophy condition, Latina women anticipated more safety after
viewing the belonging philosophy (p < .001), the social justice philosophy (p < .001), and the
belonging + social justice philosophy (p < .001) conditions. Participants in the latter three
conditions did not differ (all ps > .31).
White women's psychological safety. A one-way ANOVA was conducted to test for
condition differences in psychological safety for White women. A main effect of philosophy type
emerged, F(3, 256) = 12.09, p < .001, η2 = .12. Pairwise comparisons between the philosophy
conditions after false discovery rate adjustments for multiple comparisons revealed that
compared to those in the control condition, White women anticipated more safety in the

49

UNRAVELING THE DOUBLE-BIND

belonging (p < .001), social justice (p = .01), and belonging + social justice (p < .001) conditions.
White women in the belonging condition also anticipated more safety compared to those in the
belonging + social justice (p = .04) and social justice (p = .001) condition. The latter two did not
differ (p = .18).

Each of the factors contained in the psychological safety variable (i.e., instructor warmth,
instructor prejudice, and sense of belonging) are reported separately below.
Professor Warmth. A two-way ANOVA was conducted to test for differences in
perceptions of professor warmth between participant race and philosophy conditions. A main
effect of philosophy type emerged, F(3, 667) = 26.54 p < .001, η2 = .11. Pairwise comparisons
between the philosophy conditions after false discovery rate adjustments for multiple
comparisons revealed that, compared to the control philosophy condition, participants in the
belonging philosophy (p < .001), the social justice philosophy (p = .005), and the belonging +
social justice philosophy (p < .001) conditions reported more professor warmth. Additionally,
participants in the belonging condition reported more professor warmth compared to those in the
belonging + social justice (p = .04) or social justice (p < .001) conditions. Lastly, participants in
the belonging + social justice philosophy condition reported higher levels of professor warmth
compared to those in the social justice philosophy condition (p = .001). No main effect of
participant race was found, F(2, 667) = 0.87, p = .42, η2 = .003, and there was no interaction
between participant race and philosophy condition, F(6, 667) = 1.25, p = .28, η2 = .01. Means
and confidence intervals by condition are graphed in Figure 20.
Black women's perceptions of professor warmth. A one-way ANOVA was conducted to
test for condition differences in perceptions of professor warmth for Black women. A main effect
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of philosophy type emerged, F(3, 215) = 6.66, p < .001, η2 = .09. Pairwise comparisons between
the philosophy conditions after false discovery rate adjustments for multiple comparisons
revealed that Black women in the belonging condition reported more professor warmth
compared to those in the control (p = .001) and social justice (p < .001) conditions. Additionally,
Black women in the belonging + social justice philosophy condition reported more professor
warmth than those in the control (p = .005) and social justice (p = .003) conditions. Perceptions
of professor warmth did not differ between those in the belonging and belonging + social justice
conditions (p = .65), nor did they differ between those in the control and social justice conditions
(p = .91).
Latina women's perceptions of professor warmth. A one-way ANOVA was conducted
to test for condition differences in perceptions of professor warmth for Latina women. A main
effect of philosophy type emerged, F(3, 196) = 8.60, p < .001, η2 = .12. Pairwise comparisons
between the philosophy conditions after false discovery rate adjustments for multiple
comparisons revealed that compared to the control philosophy condition, Latina women reported
higher perceptions of professor warmth in the belonging philosophy (p < .001), the social justice
philosophy (p = .004), and the belonging + social justice philosophy (p < .001) conditions. There
were no differences in perceptions of instructor warmth between those in the latter three
conditions (all ps > .22).
White women's perceptions of professor warmth. A one-way ANOVA was conducted to
test for condition differences in perceptions of instructor warmth for White women. A main
effect of philosophy type emerged, F(3, 256) = 13.67, p < .001, η2 = .14. Pairwise comparisons
between the philosophy conditions after false discovery rate adjustments for multiple
comparisons revealed that compared to the control philosophy condition, White women reported
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higher levels of professor warmth after when in the belonging philosophy (p < .001), the social
justice philosophy (p = .03), or the belonging + social justice philosophy (p < .001) conditions.
White women in the belonging condition also reported more professor warmth in the belonging
philosophy condition compared to the belonging + social justice (p = .02) and social justice
philosophies (p = .001) conditions, the latter two conditions did not differ (p = .09).
Professor Prejudice. A two-way ANOVA was conducted to test for differences in
perceptions of professor prejudice between participant race and philosophy conditions. A main
effect of philosophy type emerged, F(3, 667) = 17.84 p < .001, η2 = .07. Pairwise comparisons
between the philosophy conditions after false discovery rate adjustments for multiple
comparisons revealed that participants in the control condition perceived the professor as less
prejudiced than those in the belonging (p < .001), social justice (p < .001), and belonging +
social justice (p < .001) conditions. Additionally, participants in the belonging condition
reported fewer perceptions of prejudice compared to those in the social justice condition (p
= .003). Lastly, participants in the belonging + social justice condition did not report different
levels of perceived professor prejudice than those in the belonging (p = .10) or social justice (p
= .20) conditions. No main effect of participant race was found, F(2, 667) = 0.67, p = .51, η2
= .002, and there was no interaction between participant race and philosophy condition, F(6,
667) = 1.00., p = .24, η2 = .009. Means and confidence intervals by condition are graphed in
Figure 21.
Black women's anticipation of professor prejudice. A one-way ANOVA was conducted
to test for condition differences in perceptions of professor prejudice for Black women. A main
effect of philosophy type emerged, F(3, 215) = 4.24, p = .006, η2 = .06. Pairwise comparisons
between the philosophy conditions after false discovery rate adjustments for multiple
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comparisons revealed that Black women in the control philosophy condition had fewer
expectations of professor prejudice than those in the belonging philosophy condition (p = .02)
and the belonging + social justice philosophy condition (p = .02). Those who viewed the social
justice philosophy did not differ in perceptions of professor prejudice from those who viewed the
control (p = .38), belonging (p = .10), and belonging + social justice (p = .09) philosophies.
Latina women's anticipation of professor prejudice. A one-way ANOVA was conducted
to test for condition differences in perceptions of professor prejudice for Latina women. A main
effect of philosophy type emerged, F(3, 196) = 9.70, p < .001, η2 = .13. Pairwise comparisons
between the philosophy conditions after false discovery rate adjustments for multiple
comparisons revealed that compared to the those in the control philosophy condition, Latina
women anticipated less professor prejudice in the belonging philosophy (p < .001), social justice
philosophy (p < .001), and belonging + social justice philosophy (p = .002) conditions. Though
Latina women in the social justice condition did not differ from those in the belonging (p = .14)
and belonging + social justice (p = .55) conditions, those in the belonging condition reported
fewer perceptions of professor prejudice than those in the belonging + social justice condition (p
= .04).
White women's anticipation of professor prejudice. A one-way ANOVA was conducted
to test for condition differences in perceptions of professor prejudice for White women. A main
effect of philosophy type emerged, F(3, 256) = 6.42, p < .001, η2 = .07. Pairwise comparisons
between the philosophy conditions after false discovery rate adjustments for multiple
comparisons revealed that compared to those in the control philosophy, White women reported
fewer perceptions of professor prejudice in the belonging philosophy (p < .001), the social justice
philosophy (p = .02), and the belonging + social justice philosophy (p = .002) conditions. There
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were no differences in perceptions of professor prejudice between those in the latter three
conditions (all ps > .05).
Anticipated Sense of Belonging. A two-way ANOVA was conducted to test for
differences in anticipated sense of belonging between participant race and philosophy conditions.
A main effect of philosophy type emerged, F(3, 667) = 18.47, p < .001, η2 = .08. Pairwise
comparisons between the philosophy conditions after false discovery rate adjustments for
multiple comparisons revealed that compared to those in the control philosophy condition,
participants reported higher anticipated sense of belonging in the belonging (p < .001), social
justice (p = .004), and belonging + social justice (p < .001) conditions. Additionally, participants
reported higher anticipated belonging in the belonging (p = .001) and belonging + social justice
(p = .02) conditions compared to the social justice condition. The former two conditions did not
differ (p = .35). No main effect of participant race was found, F(2, 667) = 1.73, p = .18, η2
= .005, and there was no interaction between participant race and philosophy condition, F(6,
667) = 0.83, p = .55, η2 = .007. Means and confidence intervals by condition are graphed in
Figure 22.
Black women's anticipated sense of belonging. A one-way ANOVA was conducted to
test for condition differences in anticipated belonging for Black women. A main effect of
philosophy type emerged, F(3, 215) = 4.83, p = .005, η2 = .06. Pairwise comparisons between
the philosophy conditions after false discovery rate adjustments for multiple comparisons
revealed that Black women anticipated more belonging after viewing the belonging (p = .03) and
belonging + social justice philosophies (p = .01) compared to the control philosophy.
Additionally, Black women who viewed the belonging + social justice philosophy anticipated
more belonging than those who viewed the social justice philosophy (p = .03). Anticipated sense
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of belonging did not differ after viewing the belonging and belonging + social justice
philosophies (p = .53), nor did they differ after viewing the control and social justice
philosophies (p = .53).
Latina women's anticipated sense of belonging. A one-way ANOVA was conducted to
test for condition differences in anticipated belonging for Latina women. A main effect of
philosophy type emerged, F(3, 196) = 6.31, p < .001, η2 = .09. Pairwise comparisons between the
philosophy conditions after false discovery rate adjustments for multiple comparisons revealed
that compared to the control philosophy, Latina women anticipated more belonging after viewing
the belonging philosophy (p < .001) and the belonging + social justice philosophy (p = .003).
There were no differences in belonging after viewing the latter two conditions (all p > .99), or
between the social justice and control conditions (p = .07).
White women's anticipated sense of belonging. A one-way ANOVA was conducted to
test for condition differences in anticipated belonging for White women. A main effect of
philosophy type emerged, F(3, 256) = 9.45, p < .001, η2 = .10. Pairwise comparisons between the
philosophy conditions after false discovery rate adjustments for multiple comparisons revealed
that compared to the control philosophy, White women anticipated more belonging after viewing
the belonging philosophy (p < .001) and the belonging + social justice philosophy (p = .003).
There were no differences in belonging after viewing the latter two conditions (all p = .56), or
between the social justice and control conditions (p = .14).
Intention to Enroll in Instructor’s Course
A two-way ANOVA was conducted to test for differences in intention to enroll in the
instructor’s course between participant race and perceptions of the teaching philosophies. A main
effect of philosophy type emerged, F(3, 667) = 16.88, p < .001, η2 = .07. Pairwise comparisons
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between the philosophy conditions after false discovery rate adjustments for multiple
comparisons revealed that all teaching philosophies conditions differed (all ps < .05).
Participants reported the highest intention of enrollment in the instructor’s course in the
belonging condition, followed by the belonging + social justice condition, and the social justice
condition. Participants reported the lowest intention to enroll in the instructor’s course in the
control condition.
Additionally, a main effect of participant race emerged, F(2, 667) = 3.33, p = .04, η2
= .01. However, the pairwise comparisons using false discovery rate adjustment revealed no
group differences by participant race.
There was no interaction between participant race and philosophy condition, F(6, 667) =
1.40, p = .21, η2 = .01. Means and confidence intervals by condition are graphed in Figure 23.
Black women's intention to enroll in the instructor’s course. A one-way ANOVA was
conducted to test for condition differences in intention to enroll in the instructor’s course for
Black women. A main effect of philosophy type emerged, F(3, 215) = 3.95, p = .009, η2 = .05.
Pairwise comparisons between the philosophy conditions after false discovery rate adjustments
for multiple comparisons revealed that though Black women reported higher intentions to enroll
in the instructor’s course after viewing the belonging philosophy compared to the control
philosophy (p = .04) and the social justice philosophy (p = .04). Additionally, Black women who
viewed the belonging + social justice philosophy reported higher intention to enroll in the
instructor’s course than the social justice philosophy (p = .05) and marginally higher intention to
enroll in the instructor’s course than the control philosophy (p = .06). Intention to enroll in the
instructor’s course did not differ after viewing the belonging and belonging + social justice
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philosophies (p = .80), nor did they differ after viewing the control and social justice
philosophies (p = .83).
Latina women's intention to enroll in the instructor’s course. A one-way ANOVA
was conducted to test for condition differences in intention to enroll in the instructor’s course for
Latina women. A main effect of philosophy type emerged, F(3, 196) = 7.99, p < .001, η2 = .11.
Pairwise comparisons between the philosophy conditions after false discovery rate adjustments
for multiple comparisons revealed that compared to the control philosophy, Latina women
reported higher intentions to enroll in the instructor’s course after viewing the belonging
philosophy (p < .001), the social justice philosophy (p = .007), and the belonging + social justice
philosophy (p < .001). There were no differences in intention to enroll in the instructor’s course
after viewing the latter three conditions (all ps > .16).
White women's intention to enroll in the instructor’s course. A one-way ANOVA
was conducted to test for condition differences in intention to enroll in the instructor’s course for
White women. A main effect of philosophy type emerged, F(3, 256) = 7.65, p < .001, η2 = .08.
Pairwise comparisons between the philosophy conditions after false discovery rate adjustments
for multiple comparisons revealed that White women reported the highest intention to enroll in
the instructor’s course after viewing the belonging philosophy, compared to the control
philosophy (p < .001), the social justice philosophy (p = .006), and the belonging + social justice
philosophy (p = .04). There were no differences in intention to enroll in the instructor’s course
after viewing the latter three conditions (all ps > .32).
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Subjective Task Value
Participants’ subjective task values were measured using the Usefulness, Importance, and
Interest items from the Ability Beliefs and Subjective Task Values scale (Wigfield & Eccles,
2000). Each of these value sub scales are reported separately below.
Usefulness. A two-way ANOVA was conducted to test for differences in perceived
usefulness (i.e., utility value) between participant race and perceptions of the teaching
philosophies. A main effect of philosophy type emerged, F(3, 667) = 6.55, p < .001, η2 = .03.
Pairwise comparisons between the philosophy conditions after false discovery rate adjustments
for multiple comparisons revealed that compared to the control philosophy, participants viewed
classes connected to the social justice (p = .006) and the belonging + social justice philosophies
as more useful (p < .001). No other condition comparisons differed (all ps > .11).
Additionally, a main effect of participant race emerged, F(2, 667) = 3.75, p = .02, η2
= .01. Black women reported higher utility value than White women (p = .03) and no other group
differences were found (ps > .12).
There was no interaction between participant race and philosophy condition, F(6, 667) =
0.74, p = .62, η2 = .007. Means and confidence intervals by condition are graphed in Figure 24.
Black women's perceived usefulness (utility value). A one-way ANOVA was conducted
to test for condition differences in perceived usefulness for Black women. No main effect of
philosophy type emerged, F(3, 215) = 1.10, p = .35, η2 = .02. There were no differences in Black
women’s utility value across conditions.
Latina women's perceived usefulness (utility value). A one-way ANOVA was
conducted to test for condition differences in utility values for Latina women. A main effect of
philosophy type emerged, F(3, 196) = 4.98, p = .002, η2 = .07. Pairwise comparisons between
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the philosophy conditions after false discovery rate adjustments for multiple comparisons
revealed that compared to the control philosophy, Latina women viewed classes connected to the
social justice (p = .003) and the belonging + social justice philosophies as more useful (p = .006).
In addition, Latina women thought that the class with the belonging philosophy would be
marginally more useful than the class with the control philosophy (p = .055). No other condition
comparisons differed (all ps > .30).
White women's perceived usefulness (utility value). A one-way ANOVA was conducted
to test for condition differences in perceived usefulness for White women. No main effect of
philosophy type emerged, F(3, 256) = 2.24, p = .08, η2 = .03. There were no differences in White
women’s utility value across conditions.
Importance. A two-way ANOVA was conducted to test for differences in perceived
importance (i.e., attainment value) between participant race and perceptions of the teaching
philosophies. There was no main effect of philosophy type, F(3, 667) = 1.92, p = .12, η2 = .009
or participant race, F(2, 667) = 1.06, p = .35, η2 = .003. No interaction between participant race
and philosophy condition was found, F(6, 667) = 0.48, p = .82, η2 = .004. Means and confidence
intervals by condition are graphed in Figure 25.
Black women's perceived importance (attainment value). A one-way ANOVA was
conducted to test for condition differences in perceived importance for Black women. No main
effect of philosophy type emerged, F(3, 215) = 1.52, p = .21, η2 = .02. There were no differences
in Black women’s attainment value across conditions.
Latina women's perceived importance (attainment value). A one-way ANOVA was
conducted to test for condition differences in perceived importance for Latina women. No main
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effect of philosophy type emerged, F(3, 196) = 0.77, p = .51, η2 = .01. There were no differences
in Latina women’s attainment value across conditions.
White women's perceived importance (attainment value). A one-way ANOVA was
conducted to test for condition differences in perceived importance for White women. No main
effect of philosophy type emerged, F(3, 256) = 0.54, p = .66, η2 = .006. There were no
differences in White women’s attainment value across conditions.
Interest. A two-way ANOVA was conducted to test for differences in perceived interest
(i.e., intrinsic value) between participant race and perceptions of the teaching philosophies. A
main effect of philosophy type emerged, F(3, 667) = 10.84, p < .001, η2 = .05. Pairwise
comparisons between the philosophy conditions after false discovery rate adjustments for
multiple comparisons revealed that compared to the control philosophy, participants viewed
classes connected to the belonging (p < .001), social justice (p = .006), and the belonging +
social justice philosophies (p < .001) as more interesting. The latter three conditions did not
differ (all ps > .08).
Additionally, a main effect of participant race emerged, F(2, 667) = 7.53, p < .001, η2
= .02. Compared to White women, both Black women (p = .003) and Latina women (p = .003)
reported higher interest than White women. The former two groups did not differ (p = .91).
No interaction between participant race and philosophy condition was found, F(6, 667) =
0.36, p = .91, η2 = .003. Means and confidence intervals by condition are graphed in Figure 26.
Black women's perceived interest (intrinsic value). A one-way ANOVA was conducted
to test for condition differences in intrinsic value for Black women. A main effect of philosophy
type emerged, F(3, 215) = 3.38, p = .02, η2 = .05. Pairwise comparisons between the philosophy
conditions after false discovery rate adjustments for multiple comparisons revealed that Black
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women reported higher interest in the belonging condition compared to control (p = .03). No
other group differences emerged (ps > .08).
Latina women's perceived interest (intrinsic value). A one-way ANOVA was conducted
to test for condition differences in intrinsic value for Latina women. A main effect of philosophy
type emerged, F(3, 196) = 4.45, p = .005, η2 = .06. Pairwise comparisons between the
philosophy conditions after false discovery rate adjustments for multiple comparisons revealed
that compared to the control philosophy, Latina women viewed classes connected to the
belonging (p = .01), social justice (p = .02), and the belonging + social justice philosophies as
more useful (p = .006). The latter three conditions did not differ (all ps > .77).
White women's perceived interest (intrinsic value). A one-way ANOVA was conducted
to test for condition differences in intrinsic value for White women. A main effect of philosophy
type emerged, F(3, 256) = 3.91, p = .009, η2 = .04. Pairwise comparisons between the
philosophy conditions after false discovery rate adjustments for multiple comparisons revealed
that compared to the control philosophy, White women viewed classes connected to the
belonging (p = .01) and the belonging + social justice philosophies as more useful (p = .01). No
other group differences emerged (all ps > .12).
Expectancies for Success
A two-way ANOVA was conducted to test for differences in expectancies for success
between participant race and philosophy conditions. A main effect of philosophy type emerged,
F(3, 667) = 10.12, p < .001, η2 = .04. Pairwise comparisons between the philosophy conditions
after false discovery rate adjustments for multiple comparisons revealed that compared to the
control philosophy, participants reported higher expectancies of success after viewing the
belonging (p < .001), social justice (p = .02), and belonging + social justice philosophies (p
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< .001). Additionally, participants reported higher expectancies of success after viewing the
belonging + social justice philosophy compared to those who viewed the social justice
philosophy (p = .03). Lastly, the belonging philosophy did not differ from either the social
justice (p = .10) or the belonging + social justice philosophies (p = .55).
No main effect of participant race was found, F(2, 667) = 2.43, p = .09, η2 = .007 and
there was no interaction between participant race and philosophy condition, F(6, 667) = 0.42, p
= .87, η2 = .004. Means and confidence intervals by condition are graphed in Figure 27.
Black women's expectancies for success. A one-way ANOVA was conducted to test for
condition differences in expectancies for success for Black women. A main effect of philosophy
type emerged, F(3, 215) = 3.05, p = .03, η2 = .04. However, pairwise comparisons between the
philosophy conditions after false discovery rate adjustments for multiple comparisons revealed
no significant group differences.
Latina women's expectancies for success. A one-way ANOVA was conducted to test
for condition differences in expectancies for success for Latina women. No main effect of
philosophy type emerged, F(3, 196) = 2.12, p = .10, η2 = .03. There were no differences in Latina
women’s expectancies for success across conditions.
White women's expectancies for success. A one-way ANOVA was conducted to test
for condition differences in expectancies for success for White women. A main effect of
philosophy type emerged, F(3, 256) = 5.67, p < .001, η2 = .06. Pairwise comparisons between the
philosophy conditions after false discovery rate adjustments for multiple comparisons revealed
that compared to the control philosophy, White women anticipated more success after viewing
the belonging (p = .01) and the belonging + social justice philosophy (p < .001). White women
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also anticipated marginally more success after viewing the social justice philosophy compared to
the control philosophies (p = .06).
Effect of Teaching Philosophies on Educational Decision Making: A Structural Equation
Model
I tested a multilevel structural equation model to examine the relationship between
philosophy type, perceptions of instructor advocacy, psychological safety, and intention to enroll
in the professors’ course. I used participant race as the group variable which will test the model’s
regression paths separately for Black women, Latina women, and White women. I hypothesized
a model in which the three experimental condition philosophies (i.e., belonging, social justice,
and belonging + social justice) would result in higher anticipation of professors being seen as
advocates. Similarly, I predicted that these increased perceptions of advocacy would mediate the
relationship between participant race and psychological safety. All analyses were conducted
using the Lavaan package in R (Rosseel, 2012). As some variables in the model were nonnormal and the exogenous variable in the model was multicategorical, the weighted least square
mean and variance adjusted (WLSMV) estimator was used (Bandalos, 2014). All variables in the
model were continuous, except for the exogenous variable (philosophy type), which was a
multicategorical dichotomous variable with the experimental philosophies coded as “1” and
control philosophy coded as “0”. Therefore, a total of three sets of control vs experimental
exogenous variables were present in the model (control vs. belonging/social justice/belonging +
social justice).
Psychological Safety Factor Structure. To understand the factor structure of the
psychological safety variable on an item level, I conducted an exploratory factor analysis. KMO
(KMO = 0.96), Barlett’s test of sphericity (χ2 = 11150.54, p < .001), and determinant (positive)
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assumptions tests all supported moving forward with a factor analysis. In addition, a parallel
analysis scree plot suggested a maximum four factor solution. As the safety variables consisted
of three previously validated scales (professor warmth, professor prejudice (r), and anticipated
sense of belonging), a maximum likelihood factor analysis with a three-factor solution and
oblimin rotation was tested. This factor analysis yielded all items loading highest on their
expected factor (professor warmth loadings > 0.57, professor prejudice (r) loadings > 0.48, and
anticipated sense of belonging loadings > 0.38). Anticipated sense of belonging accounted for
21.0% of the total variance, professor prejudice accounted for 16.8%, and professor warmth
accounted for 16.6%. In all these three factors together accounted for a total of 54.4% of the
variance.
I also tested the second order factor structure of the psychological safety variable in this
model. The composites (i.e., averages) of each factor of psychological safety were entered into
the model: professor warmth, professor prejudice, and anticipated sense of belonging. The
loadings of the subsequent factors are as follows for each group: professor warmth (Latina
women: β = .88, p < .001; Black women: β = .93, p < .001; White women: β = .89, p < .001),
professor prejudice (Latina women: β = -.76, p < .001; Black women: β = -.75, p < .001; White
women: β = -.72, p < .001), and sense of belonging (Latina women: β = .88, p < .001; Black
women: β = .89, p < .001; White women: β = .90, p < .001).
Model Fit. To determine model fit I first ran the saturated version of the hypothesized
model freeing all parameters to be estimated (Model 1) (see Table 6 for model fit statistics).
Following guidelines on model trimming, I then constrained paths one at time to achieve the
hypothesized model. First, I compared the fully saturated model (Model 1) to one in which all
three of the paths from philosophies to intention to enroll were constrained to zero (Model 2). In
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the hypothesized model, philosophy is expected to affect intention to enroll through an indirect
effect and therefore a direct path is not present in the hypothesized model. Both Model 1 and
Model 2 achieved acceptable fit indices and a chi-square difference test revealed no statistical
difference between Model 1 and Model 2, Δχ2 (9, N = 679) = 7.67, p = .57. Consistent with
model trimming guidelines, the less parsimonious model is rejected (Kline, 2016) and Model 2 is
retained.
Next, I compared Model 2 with one in which the direct effect of both philosophy types
and perceptions of advocacy on intention to enroll are constrained to zero (Model 3). Results
indicated that Model 3 did achieve acceptable fit indices and the chi-square difference test
between Models 2 and 3 were not statistically different, Δχ2 (3, N = 679) = 2.25, p = .52.
Therefore, Model 2 was rejected, and Model 3 was retained.
Finally, I compared Model 3 with the hypothesized model in which perceived advocacy
mediates the relationship between philosophy types and intention to enroll (Model 4). Model 4
did not achieve acceptable fit indices, suggesting that Model 4 did not fit the data well.
Furthermore, the chi-square difference test between Models 3 and 4 were statistically
significantly different, Δχ2 (18, N = 679) = 67.31, p < .001. Therefore, Model 3 was retained, and
model paths were investigated.
Model Paths. Below, I report the findings related to the individual paths to better
understand the direct and indirect effects represented in the model. See Figure 28 for the diagram
of the full model and detailed path statistics
Philosophy Type and Advocacy. I hypothesized that, compared to the control condition,
each of the experimental philosophy conditions would lead to higher perceptions advocacy.
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The model supported this hypothesis for Latina women in that the effect of philosophy
type on participants’ perceptions of advocacy was statistically significant for all philosophy
condition comparisons (control (0) vs. belonging (1): β = .81, p < .001; control (0) vs. social
justice (1): β = .72, p < .001; control (0) vs. belonging + social justice (1): β = .85, p < .001).
The model partially supported this hypothesis for White women in that the effect of
philosophy type on participants’ perception of advocacy was statistically significant for the
belonging vs. control and belonging + social justice vs. control condition comparisons (control
(0) vs. belonging (1): β = .84, p < .001; control (0) vs. belonging + social justice (1): β = .65, p
< .001), but not for the control vs. social justice condition comparison (control (0) vs. social
justice (1): β = .21, p = .37).
Similarly to White women, the model partially supported this hypothesis for Black
women in that the effect of philosophy type on participants’ perception of advocacy was
statistically significant for the belonging vs. control and belonging + social justice vs. control
condition comparisons (control (0) vs. belonging (1): β = .53, p = .010; control (0) vs. belonging
+ social justice (1): β = .50, p = .02), but not for the control vs. social justice condition
comparison (control (0) vs. social justice (1): β = .04, p = .86).
Philosophy Type and Safety. Additionally, I predicted that, compared to the control
condition, the experimental philosophy conditions would lead to higher perceptions safety.
The model partially supported this hypothesis for Latina women in that the effect of
philosophy type on participants’ perceptions of safety was statistically significant for the
belonging vs. control condition comparison (control (0) vs. belonging (1): β = .48, p = .002), but
not for the belonging + social justice vs. control or control vs. social justice condition
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comparisons (control (0) vs. belonging + social justice (1): β = .20, p = .24; control (0) vs. social
justice (1): β = .14, p = .40).
The model also partially supported this hypothesis for White women in that the effect of
philosophy type on participants’ perception of safety was statistically significant for the
belonging vs. control and social justice vs. control condition comparisons (control (0) vs.
belonging (1): β = .59, p < .001; control (0) vs. social justice (1): β = .36, p = .01), but not for the
control vs. belonging + social justice condition comparison (control (0) vs. belonging + social
justice (1): β = .23, p = .10).
Lastly, the model partially supported this hypothesis for Black women in that the effect
of philosophy type on participants’ perception of safety was statistically significant for the
belonging vs. control and belonging + social justice vs. control condition comparisons (control
(0) vs. belonging (1): β = .32, p = .04; control (0) vs. belonging + social justice (1): β = .34, p
= .03), but not for the control (0) vs. social justice (1) condition comparison (control (0) vs.
social justice (1): β = .06 p = .68).
Professor Advocacy. Participants’ perceptions of professor advocacy also emerged as a
statistically significant predictor of psychological safety. Across all groups, the higher one’s
perception of the professor as an advocate, the higher one’s reported psychological safety (Latina
women: β = .90, p < .001; Black women: β = .89, p < .001; White women: β = .95, p < .001).
Psychological Safety. Lastly, I predicted that psychological safety would predict
participants’ willingness to enroll in a given professor’s course, with higher levels of
psychological safety leading to higher intention to enroll. In fact, this prediction was supported
across all three groups (Latina women: β = 1.03, p < .001; Black women: β = .96, p < .001;
White women: β = 1.08, p < .001).
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Indirect Effects. To further investigate how philosophies may indirectly affect intention
to enroll I investigate the direct, indirect, and total effects for every exogenous path separately
(i.e., belonging vs. control, social justice vs. control, and belonging + social justice vs. control).
For each exogenous path two indirect effects were tested: the safety indirect effect and the intent
indirect effect. The safety indirect effect tested the philosophy, advocacy, safety relationship and
assessed whether philosophy type indirectly affected psychological safety through perceptions of
instructor advocacy. The intent indirect effect tested the philosophy, advocacy, safety, intent
relationship and assessed whether philosophy type indirectly affected intention to enroll through
perceptions of instructor advocacy and psychological safety. In addition to the indirect effects, I
tested the direct effect (philosophy, safety relationship) and the total effect. No direct effect of
philosophy type on intention to enroll was tested because this direct path was not present in the
accepted model.
Belonging vs. Control Effects. The safety indirect effect for the belonging philosophy vs.
control philosophy contrast was significant (β = .70, p < .001) as was the intent indirect effect (β
= .72, p < .001). In addition, the direct effect was significant (β = .49, p < .001) suggesting that
advocacy did not fully account for differences in psychological safety between philosophy
conditions. Rather, it does suggest that the direct effect from philosophy type to psychological
safety is an important one for the belonging vs. control contrast. Lastly, the total effect for this
contrast was significant (β = 1.90, p < .001).
Social Justice vs. Control Effects. The safety indirect effect for the social justice
philosophy vs. control philosophy contrast was significant (β = .41, p = .001) as was the intent
indirect effect (β = .42, p = .001). In addition, the direct effect was not significant (β = .16, p
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= .94) suggesting that advocacy fully accounted for differences in psychological safety between
conditions. Lastly, the total effect for this contrast was significant (β = .99, p < .001).
Belonging+ Social Justice vs. Control Effects. The safety indirect effect for the belonging
+ social justice philosophy vs. control philosophy contrast was significant (β = .63, p < .001) as
was the intent indirect effect (β = .65, p < .001). In addition, the direct effect was significant (β
= .23, p = .01) suggesting that advocacy did not fully account for differences in psychological
safety between philosophy conditions. Rather, it does suggest that the direct effect from
philosophy type to psychological safety is an important one for the belonging + social justice vs.
control contrast. Lastly, the total effect for this contrast was significant (β = 1.51, p < .001).
Discussion
Study 2 aimed to understand whether contextual cues in STEM academic spaces could
shift perceptions of White, male professors and whether teaching philosophies could foster safety
and intention to enroll in a math class. While study 1 found that diversity within the faculty body
was an important aspect for fostering perceptions of advocacy, psychological safety, and
intention to enroll in a math course for Black and Latina women, it is important to recognize that
any student taking a STEM class currently is more likely to have a White man as a professor than
a person of color. Furthermore, study 1 found that White, male professors conferred the lowest
levels of psychological safety and thus represent a barrier to safety in STEM for Black and
Latina women. Thus, it is important to understand what can be implemented in current contexts
to shift women’s perceptions of less-safe instructors and foster educational spaces that contribute
to higher psychological safety and higher intent to enroll in math courses.
As part of this investigation, I sought to understand the factors underlying the broad
construct of psychological safety more clearly. Across the literature, psychological safety has
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been operationalized in a myriad of ways—mainly variables reflecting the idea that one
perceived a cue as safe for interpersonal contact. Therefore, I pulled from various studies in
social psychology to develop a comprehensive, multi-factor measure of psychological safety
consisting of belonging (Good et al., 2012; Pietri et al., 2018), perceptions of warmth (Cuddy et
al., 2008), and perceptions of prejudice (Milless et al., 2021). I found that these three factors
accounted for over half of the variance of psychological safety, with sense of belonging
accounting for the most. These findings suggest the sense of belonging may be a notably robust
factor of psychological safety, but that the concept of safety is complex and consists of broader
perceptions such as warmth and prejudice.
To understand which cues White, male professors may use to signal safety, I tested four
different teaching philosophies: control, belonging, social justice, and belonging + social justice.
Participants were randomly assigned to one of the four teaching philosophies and a White, male
professor profile. They were then asked to report their perceptions of the professor’s advocacy,
their psychological safety, and their intention to enroll in that instructor’s course section.
Results showed that participants in the belonging and belonging + social justice
conditions reported the highest perceptions of the likelihood that the professor would be an
advocate and anticipated the highest level of psychological safety in the class compared to the
control and social justice conditions. Additionally, participants in the belonging condition
reported higher intention to enroll in the instructor’s course compared to any other condition,
followed by belonging + social justice.
In all, it appears that the social justice philosophy on its own was not as robust as either
the belonging or the belonging + social justice conditions. This may point to the importance of
belonging in pedagogy and couching ideas like social justice math within contexts where
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students can see that they will be valued and included. As shown in this study, (1) sense of
belonging was the most robust factor within the concept of psychological safety and (2)
philosophies that explicated the belonging were the most effective. Therefore, showing students
how instructors intend to foster belonging should be considered a central and key strategy in
interventions looking to foster psychological safety.
In addition, I tested the psychological process behind how different philosophy types lead
to differential intentions to enroll. Using a multilevel structural equation model, I found that
across participant race, the belonging and belonging + social justice philosophies resulted in
higher perceptions of advocacy than the control philosophy. These increased perceptions of
advocacy, in turn, predicted increased perceptions of psychological safety, resulting in increased
intention to enroll in the instructor’s math course.
Interestingly, the relationship between philosophy types and psychological safety was
less straightforward. The relationship between which philosophies resulted in higher levels of
safety depended on participant race. While all racial groups reported higher levels of
psychological safety after viewing the belonging philosophy (compared to the control), the other
condition comparisons differed based on participant’s race. Black women reported higher levels
of psychological safety after viewing the belonging + social justice philosophy compared to
control; White women reported higher levels of psychological safety after viewing the social
justice philosophy compared to control; and Latina women did not report higher levels of
psychological safety with any philosophies compared to control, except for the belonging
philosophy. Latina women did not show a significant direct effect for the social justice and
belonging + social justice conditions compared to control because instructor advocacy fully
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account those direct effects (the only instance of this across participant race and condition
comparisons).
The indirect effect of advocacy was consistently found among all participants regardless
of race, though in most cases this indirect effect only partially accounted for direct effects. In
fact, this role of advocacy was also found in study 1. This points to the robustness of the
advocacy, safety, intention to enroll relationship as a whole. Regardless of how one may attempt
to shift perceptions of advocacy, by doing so one also works to foster higher feelings of
psychological safety and, as a result, increases intention to enroll. To break it down further, if we
can create an environment in which students believe that their instructor wants them to succeed
and will take action on their behalf to this end (i.e., advocacy), then students will also believe
that their instructors will value their presence in the classroom (i.e., belonging), be more friendly
(i.e., warmth), and less likely to be biased against them (i.e., prejudice).
In sum, study 2 offered insight into which teaching philosophies may buffer negative
perceptions of White, male instructors and the mechanisms through which those perceptions lead
to differences in educational decision making. I found that teaching philosophies may be an
influential factor in shaping students’ first impressions of White, male instructors and thus, could
be used as an efficacious intervention lever for shaping students’ perceptions of safety and
educational decision making.
In addition, study 2 offers support for the importance of disaggregating women by race in
assessing interventions for women in STEM. I found nuanced patterns of effects for each racial
group independently, even when the interaction between participant race and philosophy type did
not bear out. However, due to a priori plans to investigate racial group separately and the
intersectional focus of this work, investigating each racial group was warranted. In addition, the

72

UNRAVELING THE DOUBLE-BIND

small effect sizes and the large number of groups in the design (12 between-subjects groups)
makes study 2 underpowered to detect an interaction effect by about 700 participants (power
analysis conducted using G*Power, f = .1, power = .8). By looking further into group
experiences by centering them in research, we stand to find new information that may have
previously been obfuscated by treating women (and especially women of color) as a
homogenous group.
For instance, there were nuanced differences in how women of different races perceived
different teaching philosophies in this study. The general pattern for Latina women showed that
they perceived the belonging, social justice, and belonging + social justice philosophies equally
positively—all of which were seen more positively than control. This suggests that Latina
women’s anticipated safety can be fostered through cues of inclusion in the classroom,
integration of social justice pedagogy in the classroom, or the combination of both. This increase
in safety is informed by how much they see the instructor as an advocate, such that higher
perceptions of advocacy lead to higher anticipation of safety. The general pattern for Black
women revealed that they perceived the belonging and belonging + social justice philosophies
equally positively—both of which were seen more positively than control and social justice
philosophies. This suggests that Black women’s anticipated safety can be fostered through cues
of inclusion in the classroom most consistently. If White, male instructor are integrating social
justice pedagogy in the classroom, it is important to do this in tandem with explicit belonging
cues. Once again, the increases in safety for those in the belonging and belonging + social justice
condition is informed by how much they see the instructor as an advocate, such that higher
perceptions of advocacy lead to higher anticipation of safety. The general pattern for White
women showed that they perceived the belonging philosophy the most positively compared to all
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other conditions. This suggests that White women’s anticipated safety can be fostered through
cues of inclusion in the classroom most consistently. If White, male instructor are integrating
social justice pedagogy in the classroom, it is important to consider that White women may not
be amenable to this style of teaching math. However, while not as positively seen as belonging
alone, social justice pedagogy delivered in tandem with explicit belonging cues does seem to
bolster some outcomes such as advocacy.
Lastly, while the belonging and belonging + social justice conditions did not differ for
Black and Latina women, this is not to say that social justice adds nothing above a belongingonly approach. Firstly, it should be noted that while social justice math pedagogy may not yet be
mainstream, it is nonetheless an active movement within math education (National Council for
Teachers of Mathematics, Mission Statement). Therefore, the perceptions and psychological
experiences of students regarding this approach should be investigated. From the findings of this
study, it seems that the social justice philosophy alone was not as efficacious as paring it with
explicit belonging-based teaching practices. This could be because students are unsure about a
White, male instructor’s ability to embody the social justice philosophy or concerns about virtue
signaling. Whereas the concrete examples of how the instructor promotes equity and belonging
in the classroom may work to quell those concerns. Regardless of whether a social justice
philosophy is included, these findings suggest that all instructors should be explicating
belonging-based teaching practices (and, of course, actually carrying them out in the classroom).
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Chapter 4: General Discussion
This program of research sought to offer a novel reconceptualization of identity-focused
interventions. Specifically, by considering the ways in which different social identities may
interact with one another, researchers and interventionists can work to extend the scope of
current identity-focused research, especially as it relates to interventions for psychological
safety. In addition, this research aimed to answer the primary research questions of (1) “What are
Black and Latina women’s perceptions of STEM instructors?” and (2) “Will a social justice
teaching philosophy operate as a cue of safety in the presence of White, male STEM
instructors?”. These questions were answered through two experimental studies surveying
women about their perceptions of STEM instructors. For the former research question, I tested
differential hypotheses to understand whether an ethnic prominence or double jeopardy
perspective would emerge through Black and Latina women’s perceptions of STEM instructors.
I predicted that the effect of professor demographics on intent to enroll in a math course would
be mediated by perceptions of advocacy, similarity, and safety. For the latter research question, I
predicted that a social justice teaching philosophy paired with a White, male instructor would
operate as a cue of safety and foster women’s psychological safety. Therefore, I anticipated that
women (and in particular, women of color) would perceive this instructor more positively than
an instructor who didn’t incorporate a social justice philosophy.
Overview of results
Studies 1a and 1b showed that professor demographics shaped Black and Latina women’s
perceptions of similarity, advocacy, safety, and intention to enroll in a math course. Overall,
these two studies provided strong evidence for an ethnic prominence perspective guiding Black
and Latina women’s perceptions of safety, rather than double jeopardy. Specifically, across all
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the measured variables a pattern emerged such that racial in-group instructors were rated more
positively than White professors. Additionally, professor gender did not change ratings of racial
in-group professors. Overall, studies 1a and 1b gave insight into Black and Latina women’s
perceptions of STEM instructors with (un)shared racial and gender identity. According to the
findings of these studies, at least some level of anticipated safety of instructors’ classes is
gleaned from instructor race (but not gender) before students even step foot in the classroom
based on students’ first impression of the instructor. In addition, an assumed level of
psychological safety in the classroom was shown to impact educational decision making (i.e.,
intention to enroll in the classes). This was identified through testing how (un)shared professor
race (racial ingroup vs. White) was directly and indirectly affecting psychological mechanisms
(namely, advocacy, similarity, and safety), culminating in an indirect effect of (un)shared
professor race on Black and Latina women’s intention to enroll in a math class.
Study 2 showed that teaching philosophies shape Black, Latina, and White women’s
perceptions of White, male instructors’ advocacy. These perceptions of advocacy led to higher
perceived safety, which in turn affected educational decision making. Overall, study 2 showed
that a belonging teaching philosophy generates more perceptions of advocacy, higher
psychological safety, and results in higher intention to enroll in a math class compared to the
control and social justice philosophies. I did not find support for my hypothesis that the social
justice philosophy was effective in eliciting these same positive responses. However, when
paired with the belonging philosophy, the positive perceptions and outcomes are similar to the
belonging philosophy alone.
In addition, though there were no participant race by philosophy interaction effects,
different patterns of instructor perceptions arose between the different racial groups. For
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example, Latina women perceived the social justice philosophy positively—ranking it on par
with both the belonging and the belonging + social justice philosophies. However, Black and
White women largely rated the social justice philosophy on par with the control condition, both
of which were rated lower than the belonging and belonging + social justice philosophies.
Additionally, study 2 identified a model of the psychological process through which
teaching philosophies may influence students’ educational decision making. Specifically,
different types of teaching philosophies shape the assumptions that students make about their
instructors, their perceptions of safety, and thus, guide their decision making around course
enrollment.
This model (in tandem with the model from study 1) points to perceptions of advocacy as
a catalyst in shifting psychological safety. This shift in psychological safety then results in
changes in intention to enroll in a math class with higher perceptions of psychological safety
leading to increased intentions to enroll in a math class. Taken together, this shows that seeing
one’s instructor as an advocate for students like oneself fosters an environment reflecting
warmth, belonging, and inclusion. These anticipations of the classroom environment, in turn,
lead to an increased willingness to enroll in that particular class.
Theoretical Implications
There are three main theoretical contributions of this work: (1) the expansion of the
Model for Academic Choices and Persistence in STEM, (2) the contribution of evidence for
ethnic prominence, and (3) the role of advocacy in shaping educational decision making.
Expanding the Model for Academic Choices and Persistence in STEM. The first
theoretical contribution of this work is the expansion of the Model for Academic Choices and
Persistence in STEM (van den Hurt, 2019). According to the original Model for Academic
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Choices and Persistence in STEM Education, school context – which consists of aspects within
one’s educational environment such as who the instructors are, what the school climate is, and
organizational policy– shapes malleable student characteristics. These characteristics include a
student’s mindset about learning, their behavior in the classroom, or their performance in school.
I expanded the operationalization of malleable student characteristics to also include their
perceptions of their instructors (e.g., perceptions of similarity and advocacy) and showed that
school context does shape these perceptions.
The original model posited that these malleable student characteristics then affect their
educational outcomes, such as their persistence in STEM majors, or choices about enrollment,
continuation, or attrition. I further amended this model to add in psychological safety as the
bridge between malleable student characteristics and educational outcomes. Previous research
has shown that perceptions of instructors inform Black and Latina women’s psychological safety
(Pietri et al., 2018; Johnson et al., 2019) and that psychological safety fosters women’s intention
to pursue math (Good et al., 2012). Therefore, I included psychological safety as a new,
theoretical construct that operates between malleable student characteristics and educational
outcomes. My results highlight the explicit role of psychological safety in the theoretical model
and safety’s direct implication for educational decision making. The amendments to this model
were supported by a series of structural equation models across studies 1a, 1b, and 2 in which
statistical testing of this amended theoretical model achieved good model fit and showed
predictive significance of advocacy to safety and of safety to educational decision making. Thus,
by expanding the definition of malleable student characteristics and adding a new theoretical
construct to the model—interventionists, researchers, and educators can now consider the role of
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psychological safety in shifting students’ educational decision making, rather than focusing on
curriculum alone.
Evidence for Ethnic Prominence. The second theoretical contribution of this work is
the strong evidence for an ethnic prominence perspective guiding Black and Latina women’s
perceptions of safety. Specifically, Black and Latina women viewed racial ingroup instructors as
more similar to themselves and more likely to advocate for them in the classroom. They also
anticipated higher levels of psychological safety for racial ingroup instructors and were more
willing to enroll in their classes. These findings suggest that shared racial identity is a
particularly salient cue of safety in STEM contexts for Black and Latina women.
In addition, I uncovered the psychological mechanism through which shared racial
identity led to increased willingness to enroll in math courses. Black and Latina women viewed
racial ingroup instructors as more similar to themselves and as having shared values. This
perception of similarity resulted in higher perceptions of the instructor as friendly, lower
anticipation that the professor would be prejudiced, and higher anticipated sense of belonging in
the professor’s class. In addition, Black and Latina women also viewed racial ingroup instructors
as more likely to advocate for them and other students like them in the classroom. These
perceptions of advocacy also led to higher perceptions of the instructor as friendly, lower
anticipation that the professor would be prejudiced, and higher anticipated sense of belonging in
the professor’s class. These perceptions of safety, in turn, led to a higher willingness to enroll in
that instructor’s course.
Role of Advocacy in Educational Decision Making. The third theoretical contribution
of this work highlights the role of advocacy. Specifically, this work showed that advocacy
kickstarts a host of psychological processes (e.g., safety, which consisted of perceptions of
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instructor warmth, perceptions of instructor prejudice, and anticipated belonging). These
psychological processes then go on to shape educational decision making. Therefore, when
considering how to change Black and Latina women’s experiences in STEM, researchers should
consider interventions that enact changes in perceptions of advocacy and the outcomes that are
directly (e.g., safety) and indirectly (e.g., intent to enroll) affected by advocacy. Across studies
1a, 1b, and 2 the advocacy, safety, intention to enroll link was strong and replicated. This link
showed that higher perceptions of advocacy led to higher perceptions of psychological safety,
which resulted in higher willingness to enroll in a math class. This is an important point because
it shows that changes to curriculum alone are not sufficient for shifting a student’s intention to
enroll in a particular course, but that psychological factors also contribute substantially to these
outcomes.
Practical Applications
In addition to these theoretical contributions, these studies also suggest some important
practical applications that focus on the ways in which instructors can impart safety via subtle
cues to Black, Latina, and White women in STEM. First, this work points to the importance of
instructors as an intervention lever. Specifically, these studies provided insight into the effects
that instructors have on student’s educational decision making and preceding psychological
mechanisms. Second, this work points to the need to center Black and Latina women. They are a
relatively understudied group in the STEM intervention literature, despite the fact that they
receive fewer STEM degrees than men of color and White/Asian women (NCES, 2016). By
disaggregating race and gender when considering STEM interventions, we gain an opportunity
to understand how psychological safety may be fostered differently for those who sit at the
intersection of multiple stigmatized identities.
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Intersectional approaches to identity safety. The findings from this work offer an
opportunity for researchers to update their understanding of the antecedents and consequences of
identity safety for particular groups – especially those who live at the intersection of
stigmatization based on race and gender. Often with social identity approaches, researchers focus
on a single social identity while collapsing across all others. This becomes an issue when
findings from predominately White samples are then generalized to other groups or findings
from samples of one non-White racial group are assumed to represent the experiences of all
women of color. Women of every racial group deserve to be centered to understand whether
outcomes are actually applicable to them or not, rather than assuming that all women are a
monolith.
In study 1, I found strong and compelling evidence that ethnic prominence perspectives
shape Black and Latina women’s perceptions of STEM instructors. Specifically, I found that
Black and Latina women view racial ingroup instructors as more similar to themselves, more
likely to be advocates, and more likely to foster psychologically safe spaces. This shows that
having a diverse faculty body in itself is a signal of safety and therefore should be taken into
consideration as a goal of intervention work. One aspect of the dynamic between lack of
diversity within the student body and lack of diversity within the faculty body is how these two
issues perpetuate one another. The vicious cycle of underrepresentation is self-perpetuating such
that if Black and Latina women are not accessing efficacious interventions as students, they may
not be supported adequately within hostile education systems and therefore leave the field before
they themselves can become faculty. On the other hand, the underrepresentation of Black and
Latina women in faculty positions creates a visage in which students do not see themselves
represented. Thus, the absence of efficacious interventions that are aimed at disrupting this cycle
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will allow underrepresentation to perpetuate. Therefore, if we are to upend this cycle and the
subsequent disparities, we need to turn to evidence-based practices that foster safety.
The nuanced approach taken by considering simultaneous stigmatized identities may
illuminate alternative strategies and practices through which we can foster identity safety via
subtle environmental cues. One such practice was the focus of study 2, wherein different
teaching philosophies were delivered to understand whether and how they would affect
educational decision making through processes like psychological safety. Overall, this study
found that the belonging-based and belonging + social justice teaching philosophies were most
effective in increasing advocacy, safety, and intention to enroll in a White, male instructor’s
math course. These two philosophies included explicit interpersonal belonging-based teaching
strategies and were successful in increasing advocacy, safety, and intention to enroll in a math
course across all groups. These finding point to the importance of instructors explicating what
they do in the class to foster inclusivity, which fosters positive outcomes via the advocacy,
safety, intention to enroll link. These intervention philosophies were shown to increase women’s
intention to enroll in a math course. If we were to systemically introduce these intervention
strategies, there lies the potential to keep these women in the field and increase the chances they
may themselves become faculty. Thus, they would contribute to diversity in the STEM faculty
body and can teach a new generation of Black and Latina women.
While this work may not have found that social justice pedagogy on its own was an
efficacious intervention, when paired with belonging-based teaching strategies it was effective in
shifting outcomes. This is not to say that social justice pedagogy could never be an effective
intervention. While the parameters of study 2 suggest that the belonging-based philosophy (both
with and without the social justice addition) was most effective in forming safety from White,
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male professors—pilots of these philosophies that did not include the White male targets (i.e.,
did not include professor demographics) did not show this same pattern of effects. In my pilot
studies, perceptions of advocacy and safety in the social justice condition were on par with the
belonging condition (both of which were higher than control) for Black (padvocacy = .66, psafety
= .44) and Latina (padvocacy = .51, psafety = .10) women. While Latina women still rated the social
justice philosophy positively when paired with a White, male instructor, Black women did not.
Though I cannot account for the mechanism behind this perceptual difference of social justice
philosophies with and without White, male professor—a possible explanation for this shift is the
extent to which Black women view White, male professors as virtue signaling or engaging in
performative allyship. Another possible explanation is that Black and White women may have a
lack of faith or trust in the professor to treat them fairly unless it has been explicitly stated (as is
so in the belonging and belonging + social justice condition). Additional investigations about the
mechanism behind these perceptions of White, male instructors’ use of social justice
philosophies are warranted.
Intervening with instructors. This project has strong potential to contribute to applied
research, curriculum structures, and instructor training by identifying instructor cues that foster
safety for underrepresented students in STEM. One such contribution is the provision of datadriven evidence that a diverse faculty body could result in increased course enrollment. This
work overwhelmingly found that having faculty of color (regardless of their gender) shifted
Black and Latina women’s perceptions of safety and, in turn, increased their intention to enroll in
a math course.
This work highlights not only the importance of instructor diversity in STEM but also the
important role that teaching philosophies play as signals of safety. Specifically, I found that
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philosophies can influence the perceptions that students have of instructors, such as advocacy
and anticipated safety, which affect students’ decisions about whether they would like to enroll
in a given math course. These assumptions are made at a first impression. This also means that
instructors are affecting their students before they even set foot in their classrooms. Obviously,
pedagogical strategies are incredibly important for shaping students’ learning experience in the
classroom, but these strategies may never have the intended effect if students decide not to enroll
these classes. This highlights the importance of helping faculty develop their pedagogical
philosophies, which can be implemented broadly through pre-service instructor training. In
addition, this work suggests that advertising instructors’ teaching philosophies publicly, so that
potential students can access them as they are making decisions about course enrollment, could
shift these decisions. Advertising teaching philosophies can be leveraged as a way to signal
safety and shift perception of professors that may be viewed potentially negatively in the absence
of this contextual information. Therefore, professors should consider the ways in which they
create their public facing presence and the effects that this presence may have on students’
impressions of them and their classes.
Increasing the diversity of the professorate will require addressing systemic issues in
academia over time. However, effective teaching philosophies and the pedagogical strategies
therein can be implemented in the short term through activities like pre-service instructor
training. These in tandem can support both short-term and long-term goals of diversifying future
cohorts of STEM instructors by supporting and retaining women of color currently pursuing
STEM as students. Overall, this is in service of the goal to increase STEM diversity through
shaping social and educational climates to be more receptive to students who have been
historically underrepresented.
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Limitations and future directions
The conclusions of this program of research are qualified by some limitations. First, I
only assessed how students might use their assumptions about professors based on a written
teaching philosophy to make educational decisions, but I was not able to assess the effects of
actually implementing these different pedagogical strategies in the classroom. Further work
should be done to understand how students perceive these different philosophies in the
classroom, the best way to deliver these philosophies, and the interaction between students’
assumptions before entering the classroom and their actual experiences within.
In addition, this present work used only an online sample with variability in whether
students were currently enrolled in college and how long they had been away from college.
Participants in the present study also were not actually making decisions about their enrollment
and dealing with the ramifications of those decisions—issues which a field study could address.
While the context of this project was specifically in math, an invaluable extension of this
work would be to look at how this process may affect other STEM fields/majors. Physics,
computer science, and engineering also have persistent representation disparities (NCES, 2016)
and examining how students’ perceptions of faculty may be contributing to the interest and
choices of women of color in these spaces may guide interventions and policy makers in their
efforts toward parity in other STEM fields.
Additionally, this work should be replicated in and extended to K-12 educational spaces.
Attrition and disinterest in STEM begin early (Cvencek et al., 2011; Bian et al., 2017)—far
sooner than the adult sample that I collected for this study. Therefore, understanding how
instructor representation affects younger students of color could be an important aspect
addressing representation disparities earlier in the process.
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A field study of students in gateway math courses could also be an incredibly important
extension of this work. Gateway math courses are often called “weed out” courses and are a
common point of attrition for students in STEM and a pivotal point in which students disregard a
STEM major as viable. While “weed out courses” do not serve any students, they
disproportionately affect women (Sanabria & Penner, 2017). To this end, a field study that
investigates important outcomes like perceptions of advocacy and safety and how they relate to
student enrollment and performance could bolster the importance of advocacy and safety in
STEM interventions and policy. In addition, looking at how these relationships may be qualified
by (un)shared student and instructor demographics would be an invaluable contribution to this
work.
A final point of note is clarification regarding my control philosophy. The control
philosophy was not one created to convey threat or bad pedagogy. In fact, the strategies listed in
my control philosophy (e.g., mastery and performance goals, active engagement, etc.) actually
represent the type of math instruction that is being advocated for by math educators and the
National Council of Teachers of Mathematics (NCTM, mission statement). While the group
comparisons show that the control condition had the lowest levels of advocacy, safety, and
intention to enroll—these means were still well above the midpoint in most cases, showing that
participants are also viewing this philosophy generally positively. Nonetheless, this condition
was the lowest rated, showing that curriculum that emphasizes high standards and active learning
may be a necessary, but not sufficient component of interventions with the goal parity in STEM.
Conclusion
In conclusion, this project supports the call to action that I made at the start of this paper:
first, that policy and interventions around STEM equity should be taking an intersectional
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approach to these issues and second, that instructors can act as a useful intervention level in
service of these goals. To the first point, without an intersectional study of how Black women
and Latina women perceive STEM instructors, researchers and policy makers run the risk of
incorrectly generalizing intervention strategies or policies created for White women to women of
color. To the second point, these studies show that instructors influence student’s educational
decision-making on an indirect first impression alone. That is, simply receiving a profile and a
brief teaching philosophy created a shift in student outcomes, impacting their intention to enroll
in the course to fulfill a degree requirement, without ever having interacted with the instructor or
the course. This points to how influential instructors’ characteristics (such as their race or their
teaching philosophies) are in shaping perceptions and behaviors of students. Therefore, it is
imperative that instructors reflect on what kind of impressions students may be making of them
based on what little information they have and the ways in which their public-facing presence
may be engaging or turning away potential students.
In addition, I believe that this work could also be used to inform the creation of equitybased policies and initiatives for STEM students and faculty. For instance, this work could guide
development of institutional initiatives such as mentor programming to more efficaciously
support women of color in STEM. As an example, current mentoring programs may be matching
women of color with women mentors, when they may be more efficaciously paired with racial
ingroup mentors.
This work also points to the importance of generating and supporting policies that
prioritize retaining & supporting faculty of color. These studies point to the impact that faculty of
color may have in shaping educational decision-making for their students. Therefore, it is
incredibly important to recruit, retain, and support faculty of color so that faculty of color can
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have thriving and fulfilling careers, while simultaneously promoting the retention and trajectory
of students of color.
Lastly, this work points to the importance of Diversity, Equity, and Inclusion (and
particularly anti-racism) professional development for STEM faculty—both in service of the
goal above, and to support faculty of color, but also for creating spaces for majority group
professors to reflect on their position in educational spaces. These types of opportunities allow
majority group professors and leadership belonging to dominant groups to both interact with
their colleagues and students of color more thoughtfully and be able to provide support more
wholly.
While the efforts toward parity in STEM are growing and the issue of equitable access to
high quality STEM education is becoming more centered, there are still areas of improvement
for Robert Moses’s vision of STEM education as a civil right and a means toward liberation. By
taking an intersectional approach to these issues, focusing on equipping instructors to promote
equity, and addressing those experiencing multiple systems of oppression, we can work toward
creating a more accessible and equitable structure in STEM education.
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Endnotes
1

It should be noted that this also extends to members of racial groups whose intellectual ability is

not negatively stereotyped, such as Asians. Deiglmayr et al., (2019) specifically ties achievement
to White-ness and male-ness, but Asians are another group that are overrepresented in STEM
(NCES, 2016). Therefore, will not be included under the label of underrepresented (UR) people
of color, or UR women of color.
2

This sample size was calculated on G*Power using a small/medium effect size (η2p=.03), alpha

of .05, and .80 power to detect an effect. The aforementioned power analysis yielded a minimum
sample size of 391. The final sample size for study 2 includes an upward adjustment of 25%,
resulting in a final sample size of 495.
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Table 1: Study 1a Descriptive Statistics and Correlations
Table 1
Means, standard deviations, and correlations with confidence intervals
Variable
1. Similarity

M

SD

3.49

0.96

5.46

1.27

5.49

1.08

2.71

1.23

5.84

1.32

5.64

1.39

2. Perceived
Advocacy
3. Instructor
Warmth
4. Instructor
Prejudice
5. Sense of
Belonging
6. Intention to
Enroll

1

2

3

4

5

.68**
[.61, .75]
.53**

.71**

[.43, .62]

[.64, .77]

-.47**

-.56**

-.53**

[-.57, -.36] [-.64, -.46] [-.62, -.43]
.63**

.67**

.66**

-.56**

[.55, .70]

[.59, .73]

[.58, .73]

[-.64, -.47]

.63**

.67**

.63**

-.46**

.72**

[.55, .70]

[.60, .74]

[.54, .70]

[-.56, -.36]

[.65, .77]

Note. M and SD are used to represent mean and standard deviation, respectively. Values
in square brackets indicate the 95% confidence interval for each correlation. The confidence
interval is a plausible range of population correlations that could have caused the sample
correlation (Cumming, 2014). * indicates p < .05. ** indicates p < .01.

90

UNRAVELING THE DOUBLE-BIND

Table 2: Study 1a Model Fit Statistics
Table 2
Study 1a Model fit indices
Model

χ2

df

p

χ2/df

CFI

TLI

RMSEA

RMSEA

p-close

90% CI
1.

22.28

8

.004

2.79

.977

.941

.088

[0.046,

.067

0.132]
2.

24.51

9

.004

2.67

.975

.943

.086

[0.046,

.065

0.128]
3.

25.41

10

.005

2.54

.976

.949

.082

[0.043,

.084

0.122]
4.

27.07

11

.004

2.46

.974

.951

.080

[0.042,

.090

0.118]
Note. CFI = comparative fit index; TLI = Tucker-Lewis index; RMSEA = root-meansquare error of approximation.
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Table 3: Study 1b Descriptive Statistics and Correlations
Table 3
Means, standard deviations, and correlations with confidence intervals
Variable
1. Similarity

M

SD

3.13

0.91

5.12

1.32

5.07

1.05

2.79

1.18

5.35

1.42

5.21

1.52

2. Perceived
Advocacy
3. Instructor
Warmth
4. Instructor
Prejudice
5. Sense of
Belonging
6. Intention to
Enroll

1

2

3

4

5

.55**
[.45, .63]
.51**

.74**

[.41, .60]

[.68, .80]

-.37**

-.62**

-.68**

[-.48, -.25] [-.70, -.53] [-.75, -.60]
.61**

.74**

.77**

[.52, .69]

[.68, .80]

[.71, .82]

.58**

.65**

.67**

[.48, .66]

[.57, .72]

[.59, .74]

-.65**
[-.72, -.56]
-.54**
[-.63, -.44]

.72**
[.65, .78]

Note. M and SD are used to represent mean and standard deviation, respectively. Values
in square brackets indicate the 95% confidence interval for each correlation. The confidence
interval is a plausible range of population correlations that could have caused the sample
correlation (Cumming, 2014). * indicates p < .05. ** indicates p < .01.
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Table 4: Study 1b Model Fit Statistics
Table 4

Study 1b model fit indices
Model

1.

χ2

20.62

df

8

p

.008

χ2/df

2.58

CFI

.957

TLI

.886

RMSEA

.085

RMSEA

p-

90% CI

close

[0.041,

.089

0.132]
2.

19.83

9

.019

2.20

.963

.913

.074

[0.029,

.160

0.119]
3.

20.73

10

.023

2.07

.963

.923

.070

[0.025,

.191

0.113]
4.

25.16

11

.009

2.29

.951

.907

.077

[0.037,

.119

0.117]
Note. CFI = comparative fit index; TLI = Tucker-Lewis index; RMSEA = root-meansquare error of approximation.
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Table 5: Study 2 Descriptive Statistics and Correlations
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Table 6: Study 2 Model Fit Statistics
Table 6
Study 2 model fit indices
Model

χ2

df

p

χ2/df

CFI

TLI

RMSEA

RMSEA

p-close

90% CI
1.

44.47

30

.043

1.48

.988

.966

.046

[0.008,

.557

0.073]
2.

50.01

39

.111

1.28

.991

.980

.035

[0.00,

.798

0.062]
3.

51.69

42

.145

1.23

.992

.984

.032

[0.000,

.855

0.058]
4.

182.007

60

> .001

3.03

.898

.858

.095

[0.079,

< .001

0.111]
Note. CFI = comparative fit index; TLI = Tucker-Lewis index; RMSEA = root-meansquare error of approximation.
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Table 7: Psychological Safety Item Factor Loadings
Table 7
Psychological Safety Item Factor Loadings
Loadings
Item
Factor 1 (Belonging) Factor 2 (Warmth) Factor 3 (Prejudice-r)
Belonging 1
0.941
-0.039
-0.014
Belonging 2
0.819
-0.040
0.085
Belonging 3
0.515
0.161
0.276
Belonging 4-r
0.376
0.337
0.101
Belonging 5-r
0.608
0.143
-0.109
Belonging 6
0.794
-0.015
-0.006
Belonging 7
0.572
0.068
0.270
Belonging 8
0.643
0.052
0.203
Belonging 9-r
0.674
0.096
-0.160
Warmth 1
-0.013
0.867
0.029
Warmth 2
0.017
0.868
-0.022
Warmth 3
0.148
0.568
0.194
Warmth 4
0.115
0.622
0.164
Warmth 5
0.072
0.859
-0.013
Prejudice 1-r
0.021
-0.066
0.841
Prejudice 2-r
-0.071
0.305
0.558
Prejudice 3-r
-0.013
0.054
0.830
Prejudice 4-r
0.046
-0.009
0.672
Prejudice 5-r
0.005
0.146
0.478
Prejudice 6-r
0.028
-0.022
0.848
Eigenvalue
4.206
3.352
3.320
% of Total Variance
0.210
0.168
0.166
Note. Extraction method: Maximal Likelihood. Rotation Method: Oblimin. Factor loadings
above .35 are bolded. “-r” represents reverse coded items.

96

UNRAVELING THE DOUBLE-BIND

Table 8: Study 2 Racial Differences Summary
Table 8
Study 2 Variable Summary by Participant Race

Measure

Control Mean

Belonging

Social Justice

Mean

Mean

Belonging +
Social Justice
Mean

Latina Women
Authenticity

4.40 (0.73) a

4.48 (0.52) a

4.52 (0.49) a

4.51 (0.52) a

Advocacy

5.52 (1.10) a

6.33 (0.77) b

6.24 (0.85) b

6.38 (0.96) b

Safety

5.20 (1.14) a

6.19 (0.81) b

5.85 (0.88) b

5.98 (1.02) b

Intention to Enroll

4.80 (1.65) a

6.12 (1.03) b

5.65 (1.59) b

5.91 (1.47) b

Utility Value

4.51 (1.37) a

5.11 (1.46) b

5.45 (1.37) b

5.37 (1.21) b

Attainment Value

5.43 (1.25) a

5.61 (1.13) a

5.76 (1.00) a

5.66 (1.12) a

Intrinsic Value

4.73 (1.39) a

5.52 (1.14) b

5.44 (1.51) b

5.61 (1.37) b

Expectancies for Success

5.01 (1.33) a

5.46 (1.19) a

5.29 (1.23) a

5.59 (1.05) a

4.39 (0.58) a, b

4.58 (0.42) a

4.28 (0.61) b

4.50 (0.60) a, b

Advocacy

5.63 (1.16) a

6.15 (0.99) b

5.67 (1.41) a

6.13 (0.99) b

Safety

5.36 (1.21) a

6.00 (0.86) b

5.49 (1.19) a

6.05 (0.97) b

Intention to Enroll

5.20 (1.52) a

5.89 (1.19) b

5.14 (1.65) a

5.77 (1.35) b

Utility Value

5.04 (1.41) a

5.13 (1.39) a

5.17 (1.40) a

5.50 (1.40) a

Attainment Value

5.56 (1.46) a

5.91 (1.14) a

5.60 (1.31) a

5.98 (1.14) a

Intrinsic Value

4.94 (1.44) a

5.69 (1.11) b

5.15 (1.37) a, b

5.55 (1.58) a, b

Expectancies for Success

5.09 (1.41) a

5.70 (1.16) a

5.27 (1.21) a

5.66 (1.22) a

Authenticity

4.28 (0.62) a

4.49 (0.51) b

4.40 (0.66) a, b

4.47 (0.62) a, b

Advocacy

5.41 (1.23) a

6.25 (0.80) b

5.62 (1.41) a

6.06 (1.15) b

Safety

5.09 (1.09) a

6.21 (0.81) b

5.58 (1.25) c

5.84 (1.13) c

Intention to Enroll

4.68 (1.61) a

6.05 (0.98) b

5.06 (2.01) a

5.25 (1.90) a

Black Women
Authenticity

White Women
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Utility Value

4.52 (1.55) a

4.76 (1.27) a

5.01 (1.78) a

5.16 (1.42) a

Attainment Value

5.09 (1.41) a

5.70 (1.16) a

5.27 (1.21) a

5.66 (1.22) a

Intrinsic Value

5.48 (1.35) a

5.64 (1.10) a

5.61 (1.23) a

5.75 (1.22) a

Expectancies for Success

4.64 (1.53) a

5.35 (1.09) b

5.23 (1.35) b

5.50 (1.07) b

Note. Bolded rows represent variables included in structural equation model. Group
differences at adjusted p

.05 denoted by different subscript letters. Standard deviations in

parentheses.
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Figure 1: Study 1a Average Reported Similarity by Instructor Race and Gender

Note. Error bars represent 95% confidence intervals.
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Figure 2: Study 1a Average Anticipated Advocacy by Instructor Race and Gender

Note. Error bars represent 95% confidence intervals.
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Figure 3: Study 1a Average Psychological Safety by Instructor Race and Gender

Note. Error bars represent 95% confidence intervals.
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Figure 4: Study 1a Average Professor Warmth by Instructor Race and Gender

Note. Error bars represent 95% confidence intervals.
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Figure 5: Study 1a Average Professor Prejudice by Instructor Race and Gender

Note. Error bars represent 95% confidence intervals.
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Figure 6: Study 1a Average Anticipated Belonging by Instructor Race and Gender

Note. Error bars represent 95% confidence intervals.
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Figure 7: Study 1a Average Intention to Enroll by Instructor Race and Gender

Note. Error bars represent 95% confidence intervals.
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Figure 8: Study 1a Structural Equation Model
Figure 8
Full Model of the Impact of Professor Race on Black Women’s Intention to Enroll

Note. This figure is a visual representation of the accepted model (Model 4) with standard
errors in parentheses. All path coefficients are standardized. Disturbances not shown for ease of
reading. * indicates p < .05, ** indicates p < .01, *** indicates p < .001
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Figure 9: Study 1b Average Reported Similarity by Instructor Race and Gender

Note. Error bars represent 95% confidence intervals.
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Figure 10: Study 1b Average Anticipated Advocacy by Instructor Race and Gender

Note. Error bars represent 95% confidence intervals.
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Figure 11: Study 1b Average Safety by Instructor Race and Gender

Note. Error bars represent 95% confidence intervals.
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Figure 12: Study 1b Average Professor Warmth by Instructor Race and Gender

Note. Error bars represent 95% confidence intervals.
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Figure 13: Study 1b Average Professor Prejudice by Instructor Race and Gender

Note. Error bars represent 95% confidence intervals.
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Figure 14: Study 1b Average Anticipated Belonging by Instructor Race and Gender

Note. Error bars represent 95% confidence intervals.
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Figure 15: Study 1b Average Intention to Enroll by Instructor Race and Gender

Note. Error bars represent 95% confidence intervals.

113

UNRAVELING THE DOUBLE-BIND

Figure 16: Study 1b Structural Equation Model
Figure 16
Full Model of the Impact of Professor Race on Latina Women’s Intention to Enroll

Note. This figure is a visual representation of the accepted model (Model 4) with standard
errors in parentheses. All path coefficients are standardized. Disturbances not shown for ease of
reading. * indicates p < .05, ** indicates p < .01, *** indicates p < .001
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Figure 17: Study 2 Average Perceptions of Philosophy's Authenticity

Note. Error bars represent 95% confidence intervals.
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Figure 18: Study 2 Average Perceptions of Instructor Advocacy

Note. Error bars represent 95% confidence intervals.
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Figure 19: Study 2 Average Psychological Safety

Note. Error bars represent 95% confidence intervals.
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Figure 20: Study 2 Average Perceptions of Professor Warmth

Note. Error bars represent 95% confidence intervals.
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Figure 21: Study 2 Average Perceptions of Professor Prejudice

Note. Error bars represent 95% confidence intervals.
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Figure 22: Study 2 Average Anticipated Sense of Belonging

Note. Error bars represent 95% confidence intervals.
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Figure 23: Study 2 Average Intention to Enroll

Note. Error bars represent 95% confidence intervals.
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Figure 24: Study 2 Perceived Usefulness (Utility Value)

Note. Error bars represent 95% confidence intervals.
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Figure 25: Study 2 Perceived Importance (Attainment Value)

Note. Error bars represent 95% confidence intervals.
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Figure 26: Study 2 Perceived Interest (Intrinsic Value)

Note. Error bars represent 95% confidence intervals.
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Figure 27: Study 2 Perceived Expectancies of Success

Note. Error bars represent 95% confidence intervals.
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Figure 28: Study 2 Structural Equation Model
Figure 28
Multilevel Structural Equation Model of the Effect of Philosophies on Intention to Enroll

a)

b)
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c)

Note. This figure is a visual representation of the multilevel structural equation model
with standard errors in parentheses. All path coefficients are standardized. Disturbances not
shown for ease of reading. + indicates p < .10, * indicates p < .05, ** indicates p < .01, ***
indicates p < .001. Multilevel model used participant race as the grouping variable. Panel a
represents Black women, panel b represents Latina women, and panel c represents White
women.
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Appendix A
Appendix A: Study 1a Stimuli
Professor Headshots and Bios

White man condition:
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Black woman Condition:

129

UNRAVELING THE DOUBLE-BIND

Black man Condition:
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White woman condition:

131

UNRAVELING THE DOUBLE-BIND

Appendix B
Appendix B: Study 1 Survey and Demographics
Study 1a & 1b Survey

Similarity (Pietri et al., 2018)
5-point scale (1 - Strongly Disagree to 5 – Strongly Agree)
1. This professor seems similar to me
2. I can identify with this professor
3. This professor’s values and my values are similar
4. Most likely, this professor and I care about similar issues

Perceived Instructor Advocacy (Johnson et al., 2019)
7-point scale (1 – Not at All to 7 – Very Much)
1. Most likely this professor would advocate for my success
2. Most likely this professor wants to help people like me succeed in their class
3. How much do you think this professor cares about helping Black women?

Instructor Perceptions (Cuddy et al., 2008, Milless et al., 2021)
7-Point scale (1 - Very Unlikely to 7 - Very Likely)
Now that you know some information about this professor, we would like to know your
first impressions of him/her. Specifically, please indicate the likelihood that this professor has
the following characteristics.
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Please use the scale below to answer the following questions.
Warmth Subscale
1. What is the likelihood that this professor is friendly?
2. What is the likelihood that this professor is warm?
3. What is the likelihood that this professor is trustworthy?
4. What is the likelihood that this professor is sincere?
5. What is the likelihood that this professor is likeable?

Prejudice Subscale
1. What is the likelihood that this professor is prejudiced?
2. What is the likelihood that this professor is insensitive?
3. What is the likelihood that this professor is racist?
4. What is the likelihood that this professor is biased?
5. What is the likelihood that this professor is intolerant?
6. What is the likelihood that this professor is sexist?

Anticipated Sense of Belonging (Good et al., 2012; Milless & Good, in prep)
8-point scale (1 – Strongly Disagree to 8 – Strongly Agree)
Today we have some questions we would like you to answer about the expectations you
would have if you were a student in this professor’s math course. There are no right or wrong
answers to any of these statements; we are interested in your honest reactions and opinions.
Please read each statement carefully, and indicate the number that reflects your degree of
agreement
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If I were in this professor’s math course, I would…
1.

Feel that I belong in this professor’s math course.

2.

Feel a connection with this professor’s math course.

3.

Feel respected.

4.

Feel disregarded.

5.

Feel anxious.

6.

Feel calm.

7.

Trust this professor to be committed to helping me learn.

8.

Trust this professor to have faith in my potential.

9.

Try to say as little as possible.

10.

Enjoy being an active participant.

Intention to Enroll
7-point scale (1 - Very Unlikely to 7 - Very Likely)
Pretend you need to enroll in a math course to fulfill the math credit for your degree. To
what extent would you be likely to pick this professor’s section to enroll in?
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Appendix C
Appendix C: Study 1b Stimuli
Professor Headshots and Bios

White woman condition:
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White man condition:
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Latina Woman condition:
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Latino Man Condition:
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Appendix D
Appendix D: Study 2 Survey and Demographics

Perceived Authenticity of Philosophy (Jongman-Sereno & Leary, 2016)
5-point scale (1 – Strongly Disagree to 5 – Strongly Agree)
1. Overall, the instructor embodies their teaching philosophy in the classroom
2. The instructor’s teaching philosophy is reflective of their values in the classroom
3. The instructor’s teaching philosophy is reflective of their actions in the classroom
4. The teaching philosophy is an authentic reflection of the instructor

Perceived Instructor Advocacy (Johnson et al., 2019)
7-point scale (1 – Not at All to 7 – Very Much)
1. Most likely this professor would advocate for my success
2. Most likely this professor wants to help people like me succeed in their class
3. How much do you think this professor cares about helping Black women/Latina
women/White women?

Instructor Perceptions (Cuddy et al., 2008; Milless et al., 2021)
7-Point scale (1 - Very Unlikely to 7 - Very Likely)
Now that you know some information about this professor, we would like to know your
first impressions of him/her. Specifically, please indicate the likelihood that this professor has
the following characteristics.
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Please use the scale below to answer the following questions.
Warmth Subscale
1. What is the likelihood that this professor is friendly?
2. What is the likelihood that this professor is warm?
3. What is the likelihood that this professor is trustworthy?
4. What is the likelihood that this professor is sincere?
5. What is the likelihood that this professor is likeable?

Prejudice Subscale
1. What is the likelihood that this professor is prejudiced?
2. What is the likelihood that this professor is insensitive?
3. What is the likelihood that this professor is racist?
4. What is the likelihood that this professor is biased?
5. What is the likelihood that this professor is intolerant?
6. What is the likelihood that this professor is sexist?

Anticipated Sense of Belonging (Good et al., 2012; Milless & Good, in prep)
8-point scale (1 – Strongly Disagree to 8 – Strongly Agree)
Today we have some questions we would like you to answer about the expectations you
would have if you were a student in this professor’s math course. There are no right or wrong
answers to any of these statements; we are interested in your honest reactions and opinions.
Please read each statement carefully, and indicate the number that reflects your degree of
agreement
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If I were in this professor’s math course, I would…
1.

Feel that I belong in this professor’s math course.

2.

Feel a connection with this professor’s math course.

3.

Feel respected.

4.

Feel disregarded.

5.

Feel anxious.

6.

Feel calm.

7.

Trust this professor to be committed to helping me learn.

8.

Trust this professor to have faith in my potential.

9.

Try to say as little as possible.

10.

Enjoy being an active participant.

Intention to Enroll
7-point scale (1 - Very Unlikely to 7 - Very Likely)
Pretend you need to enroll in a math course to fulfill the math credit for your degree. To what
extent would you be likely to pick this professor’s section to enroll in?

Subjective Task Values (Wigfield & Eccles, 2000)
7-point Scale (anchors vary by item)
Expectancy Items
1. How well do you expect to do in this professor’s math class? (not at all well - very well)
2. How good would you be at learning something new in this professor’s math class? (not at
all good - very good)
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Usefulness, Importance, and Interest Items
1. Some things that you learn in school help you do things better outside of class, that is,
they are useful. For example, learning about plants might help you grow a garden. In general,
how useful is math you would learn in this professor’s class? (not at all useful - very useful)
[Utility]
2. Compared to most of your other activities, how useful is the math you would learn in this
professor’s class? (not at all useful - very useful) [Utility]
3. For me, doing well in this professor’s math class is… (not at all important - very
important) [Attainment]
4. Compared to most of your other activities, how important would it be for you to do well
in this professor’s math class? (not at all important - very important) [Attainment]
5. In general, I find this professor’s math class… (very boring - very interesting [fun])
[Intrinsic]
6. How would you like being in this professor’s math class? (not at all - very much)
[Intrinsic]
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Appendix E
Appendix E: Study 2 Stimuli
Teaching Philosophies

Control Philosophy:
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Belonging Philosophy:
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Social Justice Philosophy:
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Belonging + Social Justice Philosophy:
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